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SECTION 1 
GENERAL DESCRIPTION 
1.1 INTRODUCTION 


This service manual describes the Tektronix, Inc., 4643 Matrix Printer. This printer is manufac- 
tured for Tektronix, Inc., by Dataproducts Corporation, Woodland Hills, California. It is referred to in this 
manual as the ‘‘printer,’’ or the Model M200. 


The 4643 Printer produces paper copy of the alphanumeric output from devices such as the 
Tektronix 4050-Series. 


WARRANTY SERVICE 


If your 4643 Printer should require any service during the warranty period, call your nearest 
Tektronix Service Center. Only Tektronix service personnel will perform repair or maintenance work under 
terms of the Tektronix, Inc., warranty. 


1.2 FEATURES 


The 4643 Printer, Figure 1-1, is a general purpose, medium-speed, serial impact printer designed 
for use as an output device for information processing systems. It features a dual-column, 14-wire matrix 
print head that combines the speed of multiple-head printers with the flexibility of single-head printers. 
Driven by a motor, the print head moves horizontally and prints in both directions, further enhancing print 
speed. The print head has a life expectancy of more than 300 million characters, and is operator-replace- 
able. 


Paper may be loaded from the front, bottom, or rear (optional). Horizontal and vertical align- 
ment guides allow precise positioning of the paper forms. The ribbon is housed in an easy-to-load cassette, 
and may be changed quickly and cleanly by the operator. Other features include condensed print, paper-out 
switch, forms thickness control, status display, built-in self test, and automatic line feed. 
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Figure 1-1. 4643 Printer 
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1,3 PRINTING PRINCIPLES (Figure 1-2) 


The printer uses a 14-wire print head to produce dot pattern charac- 
ters. The 14 print wires are arranged in two vertical columns of seven wires 
each. Printing is accomplished by selectively energizing 14 solenoids asso- 
ciated with the print wires. When a solenoid is energized, it strikes its asso- 
ciated print wire against the inked ribbon, paper, and platen, leaving a dot im- 
pression on the paper. 


Characters are formed by combining a multiple of dots in a seven-ver- 
tical by seven-horizontal matrix; i.e., each character falls within an imaginary 
grid formed bythe seven-wire height of the print wire columns and seven vertical 
dot columns. Three vertical dot columns are allotted for inter-character spac- 
ing. Figure 1-3 illustrates the dot configuration of the character ''M"' within 
the matrix. 


The print head is mounted on a motor-driven shuttle mechanism, and 
moves at a fixed rate either from left to right or from right to left in parallel 
with the paper and platen. When moving from left to right, the right column of 
seven print wires reaches any given dot column before the left column. Simi- 
larly, when moving from right toleft, the left column reaches any given dot col- 
umn first, followed by the right column. 


When a print wire is fired, it needs a finite amount of recovery time 
before it can be fired again. This recovery time, plus the wire firing time, is 
approximately equal to the amount of time it takes a wire column to move four 
dot columns. For example, a print wire fired in dot column 1 cannot be fired 
again until it reaches dot column 5. For this reason the print load is shared 
equally between both wire columns. Thus, a character may not be completely 
printed until the trailing wire column has reached the last printable dot column. 
In the example shown in figure 1-3, the right wire column fires wire 2 at dot 
column 2, wire3at dot column 3, wire 4 at dot column 4, and wires l, 2, 3, 5, 
6, and 7 at dot column 7. The left wire column fires all wires at dot column 1, 
wire 3 at dotcolumn5, wire2at dotcolumn6, andwire4 at dot column 7. Other 
characters are printed ina similar manner. Тһе wire firing assignments for 
each character are contained in a character generator ROM in the Processor 
Circuit Card Assembly. 


1.4 PHYSICAL DESCRIPTION (Figures 1-4 through 1-6) 
The printer is made up of seven major physicalcomponents, as follows: 


a. Print Head 

b. Shuttle Components 

с. Ribbon Cassette and Drive Motor 
d. Paper Feed Components 

e. Power Supply 

f. Control Panel 

5. Circuit Card Assemblies 


These components are enclosedinaclamshell plastic package, andmounted 
O on the bottom half of the package. The two halves of the clamshell package are 
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Figure 1-2. Printing Technique 
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Figure 1-5, Printer Front View, Cover Removed 
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locked at the back by two quick-release latches, and secured at the front by two 
recessed screws. To gain access to all components of the printer, the top por- 
tion of the clamshell package, the top cover, is removed. The control panel is 
housed within the front right of the top cover, and fastened by a spring-loaded 
clip. When removing the top cover, the control panel is detached and placed in 
a recessedarea withinthe printer chassis (see the top cover removal procedure 
in section У). A hinged portion of the top cover, the door, is raised as shown 
in figure 1-4 to gain access to the print head and ribbon cassette. A plastic 
window within the door allows for viewing the line currently being printed while 
the door is closed. Paper exits at the top through a slot within the top cover. 


1.5 PRINTER ASSEMBLY ORGANIZATION AND DESCRIPTION 


The printer assemblies and their interconnections are illustratedin fig- 
ure 1-7. With the exception of the Tape Controlled Vertical Format Unit (TCVFU) 
option, all assemblies are interconnected either directly or by cable via the 
Mother Board Circuit Card Assembly (А7). The TCVFU interfaces with the printer 
via the Interface Circuit Card Assembly (A2). 


Circuit cardassemblies A2 through Аб are interconnected with the printer 
via Pl and P2 on the Mother Board Circuit Card Assembly (CCA). All other 
assemblies are connected with the Mother Board CCA by plug and jack, as shown 
in figure 1-7. The J14 (PA) and J15 (PB) shown in figure 1-7 are allocated for 
option plugs when the printer is configured with the options described in sec- 
tion УП. 


The following assemblies are described in subsequent paragraphs: 


а. Power Supply Components and Regulator Circuit Card Assembly 
b. Interface Circuit Card Assembly 

c. Processor Circuit Card Assembly 

d. Motor Driver Circuit Card Assembly 

e, Wire Driver Circuit Card Assembly 

f. Printhead and Shuttle Mechanism 

5. Ribbon Control Components 

h. Paper Feed Components 

і. Control Panel 


1.5.1 Power Supply Components and Regulator Circuit Ca rd Assembly 


a. Power Supply Components - The power supply is comprised 
of discrete components as illustrated in the block diagram shown in figure 1-8. 
The standard power supply includes a ferro-resonant transtormer and resonant 
capacitor which operates with an incoming single phase power source ranging 
from 102 to 132 VAC at a frequency of 60 Hz. The optional universal power 
supply used for international operation is described in section VII. 


Line filter L1 suppresses the high frequency transients during 
printer operation. Thermostat 52 prevents the heat sink temperature of bridge 
rectifiers СВ! and CR2 from exceeding 75°C. Filter capacitors Cl through СЗ 
filter the unregulated +21 VDC and 9 VDC for distribution. 
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Ъ. Regulator ССА - Тһе regulator ССА (А6) receives filtered 
inputs of +21 VDC and 49 VDC, and outputs regulated +12 VDC, +9 VDC and ап 
adjustable +5 VDC (see section V). The regulated voltage outputs from the regu- 
lator CCA are placed on the РІ and P2 buses of the Mother Board CCA and dis- 
tributed throughout the printer. 


1.5.2 Interface Circuit Card Assembly (А2) 


The primary function of the Interface CCA is to interface the 
user system with the printer. Interface requirements differ among the various 
user systems with which the printer can operate. For this reason, the printer 
may be configured with the standard Interface CCA described in this section, or 
with one of the following optionalInterface CCAs: DPC Parallel Long Line Inter- 
face CCA, DPC Centronics-CompatibleInterface CCA, or Serial Interface CCA. 
Optional interface signals are described in sections IV and VI. 


The standard Interface CCA(A2) is а short-line interface cir- 
cuit card assembly which operates at a maximum cable length of 49 feet (15 
meters). It is recommended that the interface cable be constructed of 22 AWG 
insulated wire. Each signal in the cable should be transmitted over a twisted 
wire pair, withone of the wires serving as a return. Voltage levels for signals 
transmitted over this interface are defined as follows: 


Logic "1" Signal: Must be greater than 42.5 VDC and 
less than 45,5 VDC. 


Logic "0" Signal: Must be equal to or greater than 0.0 
VDC and less than 40.5 VDC. 


The short line Interface CCA receives standard codes in bit 
parallel format. Data transfer between the user system and the printer is on a 
demand/response basis. Standard interface signals that the printer recognizes 
are listed below: 


DATA STROBE 
READY 

ON LINE 
DEMAND 
DATA 


The timing relationship of these signals 15 detailed in section IV. 
Connector pin and signal assignments and interface cable construction informa- 


tion are provided in section II. 


Operationof the standardinterface communications (handshak- 
ing) is as follows: 


a. When the printer is able to be put on line by the operator, the 
READY signal goes active. 


b. After the READY signal goes active, the DEMAND signal will 
go active to request data from the user. 
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с. In response to Ше DEMAND signal, the user will place data 
on the data lines and activate the STROBE signal. 


d. The printer samples and stores the character transmitted on 
the data lines. 


е. Once the data lines have been sampled, the DEMAND signal 
goes inactive. 


f.  Whenthe user detects that the DEMAND line has gone inactive, 
the STROBE signal can then go inactive. 


й Once the character has been stored, the printer verifies that 
the STROBE signal is inactive, then activates DEMAND again for the next char- 
acter. 


[253 Processor Circuit Card Assembly (АЗ) 


The Processor CCAis amicroprocessor system which controls 
all functions of the printer, including character generation, paper motion, head 
motion, data transfer functions, and operator controls. It allows for maximum 
print throughput by the use of bi-directional printing. The Processor CCA 
"looks ahead" at the next line of print to determine the proper starting point for 
minimum print head motion. 


The Processor CCA includes a variable timing circuit which 
controls the period of time that the wire driver circuits are turned on and off. 
Procedures for adjustment of this circuit are given in section V. 


1.5.4 Motor Driver Circuit Card Assembly (A4) 


The Motor Driver CCA provides the means of driving the three 
motors used in the printer -- the shuttle servo motor, the paper feed stepping 
motor, and the ribbon drive motor. 


The Motor Driver CCA controlsthe starting, stopping, revers- 
ing, and velocity of the shuttle servo motor (B4) which drives the shuttle mech- 
anism. А high efficiency power amplifier is used to drive the motor. Velocity 
information to the servo circuitry is provided by signals from the encoder disc 
mounted on the motor shaft. Motor stalling is detected and amplifier shut-down 
is automatically effected for safety purposes in the event that print head motion 
is impeded. This assembly also includes the adjustment for controlling the 
shuttle speed. Procedures for adjusting the speed controlare given in section V. 
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The Motor Driver CCA also supplies the drive current pulses 
to the paper feed step motor (B2) to move the paper and to maintain the position 
of the paper during the print process. 


Current forthe ribbondrive motor is supplied fromthis assem- 
bly during printing operation. Ribbon motion occurs only when the shuttle servo 
motor and/or the paper feed motor is operating. 


1.5.5 Wire Driver Circuit Card Assembly (A5) 


This assembly supplies current to eachof the print head sole- 
noids as determined by control signals from the Processor CCA. The Wire Driver 
CCA also contains replaceable fuses for each pair of drive circuits. This pre- 
vents damage to the solenoids from excess current in the event of a malfunction. 


1.5.6 Print Head and Shuttle Mechanism 


The printer uses а dual-column14-wire print head, which gen- 
erates characters іп а 7х 7 matrix at a rate of 340 characters per second. The 
print wires are arrayed in two vertical columns of seven wires with each wire 
actuated by a clapper-type solenoid. 


The print headis mounted on a shuttle mechanism thatis moved 
across the print line by a constant velocity DC servo motor. As the shuttle mech- 
anism traverses the printing area, it is guided by means of two parallel bars. 
Two self-lubricating journal bearings hold the shuttle mechanism to the rear 
bar, while a single bearing guides the front edge of the shuttle mechanism along 
the second bar. This arrangement secures the print head in the proper rela- 
tionship to the platen during printing operation. 


The shuttle mechanism is moved bi-directionally ata constant 
velocity by the shuttle servo motor and belt. Constant tension is maintained on 
the belt Бу an idler pulley assembly. Column position information is obtained 
from an encoder disc mounted on the shuttle servo motor shaft. A transducer 
is used to indicate column опе to ensure that the position information is properly 
referenced, 


1.5.7 Ribbon Advance Components 


The ribbon advance components consist of a ribbon cassette 
and ribbondrive motor. Bothcomponents are mounted on the shuttle mechanism 
and move together with the print head. The ribbon drive motor is energized only 
during printing and paper motion operations. 


1.5.9 Paper Feed Components 


The paper feed system consists of a paper feed stepping motor, 
paperfeed drive belt, and tractor drive assembly. Driving power is supplied 
by the paper feed stepping motor, and coupled by the paper feed drive belt and 
tractor drive shaft to the tractors. The two tractors, located at either side and 
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У 


above the print station, move the paper vertically past the print head. А tension- 
ing device, located below the print station, holds the form flat against the platen. 


1.5.9 Control Panel 


The control panel, located at the right front of the printer, 
contains allelectronic controls and indicators necessary to operate the printer, 
with the exception of the main power switch/indicator. А ribbon cable connects 


the control panelto the printer control electronics, via the Mother Board CCA 
(АТ). 


23 зы 


---- 
---. 


1.6 SPECIFICATIONS 


Table 1-1 summarizes the printer specifications. 
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TABLE 1-1. SPECIFICATION SUMMARY 


De 


ЭЭ 
П Item Specification Remarks 
| Input Power | 

Requirement 
| Domestic: 98 to 127 VAC, 
60 +1 Hz 
а a single phase 
m 
Universal: 90 to 136 VAC or 


187 to 257 VAC 
50 or 60 Hz, 41 Hz 
single phase 


23 2224 


Power Consumption 


Idle: 150 watts maximum 


Printing: 275 watts maximum 


а 


Temperature 


n Operating: 10°C to 38°C (50°F to 100°F) 
| 

Storage: -10°C to 50°C (14°F to 122°F) 
а Transit: -40°C to 71°C (-40°F to 160°F) 


> 
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TABLE 1-1. SPECIFICATION SUMMARY (Contd) 

J манах иг | 

Item Specification Remarks 
Humidity 
Operating: 20% to 80% Non-condensing 
Storage: 10% to 90% 10% per hour rate 
of change 

Transit: 98% maximum 10% per hour rate 


Printer Dimensions 
Height 
Cover Closed: 
Cover Open: 
Width: 
Depth: 


Power cord length: 


Printer Weight 
Net: 


Shipping: 
Print Character- 
istics: 


Character Rate: 


Print Method: 


1-16 


21.3 cm (8. 38 inches) 
57.1 ст (22.48 inches) 
67.1 cm (26.4 inches) 
59.4 cm (23. 38 inches) 


4 meters (13.12 ft) 


30 Kg (67 lbs) 


37.2 Kg (82 lbs) 


340 characters per second 
nominal 


Dot matrix, 7 horizontal 


by 7 vertical 


of change 
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SPECIFICATION SUMMARY (Contd) 


Printable Columns: 


Pitch (Horizontal 
Spacing) 


Standard: 


Condensed: 


Expanded: 


Interfaces 


Standard: 


Options: 


Line Spacing 
Standard: 


Optional: 


Paper Feed 
Step: 


Slew: 


— 


Specification 


Remarks 


132 columns maximum (9 10CPI 


l0 characters per 25.4 mm 
(1 inch) 


16. 7 characters per 25.4 mm 
(1 inch) 


5 characters per 25.4 mm 
(1 inch) 


DPC Short Line Parallel 
(maximum I/F cablelength of 
15 meters) 

a. DPC Long Line Parallel 
(maximum I/F cablelength of 
150 meters) 


b. Serial 


c. DPC Centronics-compatible 


6 lines per 25.4 mm (linch) 


8 lines per 25. 4 mm (І inch) 


50 milliseconds max. 


254 mm (10 inches)/second 
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TABLE l-1. SPECIFICATION SUMMARY (Contd) 


—— 


L 
Specification Remarks 7 
!d 
іа 
Throughput | 
| 
| 1 
Full Line: 125 lines per minute 132 characters - 
Short Line: 300 lines per minute < 40 characters || 
і 
- 
Format Control 
| 
Coded on the Line Feed (LF), Standard 
Data Lines: Form Feed (FF), 
Carriage Return (CR) | 
PI Controlled: TCVFU, DAVFU Optional 
|) 
% 
Paper Form Standard fan-folded, 
Requirements edge-punched | 
Width: 7. 62 спа to 40. 64 cm Wu 
(3 inches to 16inches) overall 
(4 
Length: The basic machine accommo- Ü 
dates а 27.94 cm (11 inches) 
fixed form length || 
А 30. 48 спа (12 inch) is avail- Requires use of Ü 
able as an option option plug 
E 
Printers equipped with an 
optional forms length selector 
switch can accommodate 11 dif- i 
ferent forms lengths ranging | 
from 7.62 cm (3 inches) to 
35.56 cm (14 inches) | 
Printers equipped with the Requires use of Ü 
optional TCVFU сап accom- option plug 
modate forms lengths of up | { 
бо 61cm (24 inches) at 6 LPI, м 
andupto 45.72 cm (18 inches) 


at 8 LPI 
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TABLE 1-1, SPECIFICATION SUMMARY (Contd) 


2 


Specification Remarks 


Printers equipped with the 
DAVFU option can accom- 
modate forms lengths of up 
to 107 cm (42 inches) at 6 LPI, 
andupto 76. 2 ст (30 inches) 
at 8 LPI, 


Requires use of 
option plug 


а сол — ey шд 


Weight 38 g/m (10 pound) minimum 
Thickness 0. 71 mm (0. 28 inch) maximum 
Environmental 16°С (60°F), at а relative Recommended oper- 
humidity of 40% to 60% ating and storage of 
forms for best 


printing. 


Ribbon Selection Fabric ribbon impregnated Specifically qualified 
Guide with non-fading ink, 12.7 mm for matrix printing 


(1/2 inch) by 36 meters 
(120 feet), continuous loop 
cassette 


2 


c lj 2 З 


1.7 PRINTABLE FORMS 


The printer is capable of printing on forms with as many as six parts. 
The duplicate parts may be printedon either carbonless paper or single shotcar- 
bon paper. Other multi-part forms may be used but should be tested under 
useroperating conditions to verify proper paper handling and printout legibility. 
The recommended storage environment of the paper forms is 60°F (42°C) to 
80°F (62°C) at about 40% to 60% relative humidity. 


—а 222 


Table 1-2 lists the recommended form thickness and paper weights. 
Lower paper weight forms may be used in all cases as long as the paper weight 
is above 10 pounds (37 grams per square meter) for any individual part. 


The first column of table 1-2 is labeled "No of Parts", and the numbers 
1 through 6 represent the number of partsto aform. The "Form Part Location". 
heading is dividedinto six columns, eachcolumn corresponding to the page num- 
ber of a multiple part form. Form Part Location column 1 represents the first 
part, or original copy, and is the copy closest to the print head after the form 
has been inserted into the printer and is ready for print. 


2 
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GENERAL DESCRIPTION 


The figures in each of the six Form Part Location columns are suggested 
paperweights for each form part, expressed in pounds and grams per square 
meter (gsm). Suggested total form thickness is given in inches and millimeters. 


Example: For a carbonless three part paper form, table 1-2 
suggests the following weights: 


Part 1 (in Form Part Location column 1) - 20 (75) 

Part 2 (in Form Part Location column 2) - 15 (56) 

Part 3 (іп Form Part Location column 3) - 100 (63) 
ж The 100 (163) gsm із the weight for tab card stock, based upon paper dimen- 
sions of 24" х 36! per 500 sheets. АП other weight values are based on paper 
dimensions of 17" x 22" рег 500 sheets. The total thickness of all three example 
parts should be 0. 014 inch (0.36 millimeter), as shown in the "Кокта Thickness" 
column of table 1-2, 


NOTE 


The heaviest weight form part should be the last 
page ої а multiple part form located farthest from 
the print head when the form is inserted into the 
printer, 


TABLE 1-2. PRINTABLE FORMS 


Carbonless Paper 


Form Part Location Form Thickness 


Inches | Millimeters 


100(163) 
20(75) |100(163) 
20(75) | 15(56) |100(163) 


15(56) 15(56) 15(56) [100(163) 


15(56) 15(56) 15(56) 15(56) 


15(56) | 12(45) | 12(45 | 12(45) 
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GENERAL DESCRIPTION 


TABLE 1-2. PRINTABLE FORMS (Contd) 


2 


Сагроп Рарег 


Using 8 lb (19 gsm) Single Shot Carbon 


П 
| Form Part Location ] Form Thickness 
П 5 6 Inches | Millimeters 
n 100(163) . 0070 17 
| 2 20(75) |100(163) . 0130 . 33 
n 3 20(75) | 15(56) 20180 288 
| 4 15(56) | 15(56) . 0240 261 
5 15(56) | 15(56) . 0220 .56 
15(56) | 12(45) | 12(45) . 0240 261 


2 


2 
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SECTION П 
PREPARATION FOR USE 


2.1 INTRODUCTION 


This section contains information necessary to prepare the printer for 
use. Includedare space requirements, unpacking procedures, mounting proced- 
ures, power connection and conversion procedures, and interface connection 
procedures. 


2.2 SPACE REQUIREMENTS 


Figure 2-1 is an outline drawing of the printer dimensions. Prior to 
unpacking, selecta flat surface with suitable dimensions on which the printer can 
be placed for operation. Allow sufficient clearance for the printed paper to exit 
freely from the printer and into a designated printed forms receiver. In addi- 
tion, allow a minimum of 7.6 cm for ventilation clearance on the right side of 
the printer per figure 2-1, Outline dimensions for the printer equipped with the 
optional paper receptacle are illustrated in figure 2-2. 


CMS UNPACKING THE PRINTER 


The printer is shipped in а reusable cardboard container, and held in 
place by molded polystyrene end caps. Included in the container, but packaged 
separately, is the shipaway kit containing an interface connector, fifty contact 
pins, a cable clamp kit, the printer Operators Guide and Maintenance Guide, a 
ribbon cassette, and a print sample. 


The procedure for unpacking the printer is as follows: 


a. Open the shipping container and remove the printer. Save the con- 
tainer and packing material for possible future use. 


Two or more persons may be required to lift the 
printer onto the mounting surface because of its 


weight of 67 lbs (30 kg). 
b. Remove all wrapping material from the printer and place it on the 
mounting surface. The procedurefor securing the printer to the optional pedes- 
talis given in paragraph 2.4. 


c. Remove the shipaway kit from the shipping container. 


d. Check the contents of the container against the packing slip attached 
to the outside of the container. 
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0.41 IN 
(10.5 MM) 


Figure 2-1. Standard Printer Outline Dimensions 
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Sa 


8.38 IN 
(213 MM) 


23.85 IN | 
(594 ММ) 


А. SIDE VIEW, DOOR CLOSED. 


г Ж о кен 


| Засан 


22.48 ІМ 
(571 ММ) 


а 


В. SIDE VIEW, DOOR RAISED. 


26.4 IN | 3.0 IN 
(76 MM) 


(671 MM) 


VENTILATION 
CLEARANCE 


С. FRONT VIEW. 
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| 
16.9 ІМ МАХ. 
(429.0 ММ) 


13.2 IN 
(336.0 MM) 


PAPER RECEPTACLE 


13.5 IN 
(343.0 MM) 


| 38.5 IN 
(978.0 MM) 


Figure 2-2. Printer with Optional Paper Receptacle, Outline Dimensions 
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е. Raisethe door andremove the two plastic cable ties and the plastic 
foam block fromthe shuttle/print headassembly. Save the foam block for poss- 
ible reshipment. 


Е. Verify that the shuttle/print head assembly moves freely back and 
forth on the shuttle rail. 


2.4 PRINTER MOUNTING PROCEDURES 


r 


The printer may be mounted either to any flat surface which is capable 
of supporting its weight, orto an optional pedestalwhen space requirements dic- 
tate a floor mount arrangement. 


2.4.1 Optional Pedestal Mounting 


Perform the following procedure to mount the printer onto the 
optional pedestal: 


a. Assemble the pedestal per figure 2-3, using the parts sup- 
plied in the pedestal kit. To do this, secure each side of the center bracket to 
one of the pedestal legs with two buttonhead screws. Next, place two threaded 
inserts within the bottom of each pedestal leg, screw an adjustment glide into 
each insert, and then install the shelf. 


b fo ie 


ЕС 


b.  Referringto figure 2-4, position the printer on top of the ped- 
estal and secure with six screws and applicable washers. 


c. Adjust the four glides on the pedestal legs until the printer is 


r 


level. 


2,5 INITIAL POWER CONNECTION 


E 


Perform the following procedure to connect power to the printer: 


a. Verify that the power cord, plug, and fuse supplied with printer 
match the specified power indicated on the nameplate located on the back of the 
printer. 


с. Plug the printer power cord into the available power outlet. 


а. Set the POWER switch, locatedat the lower left front of the printer, 
to the ON position. 


2.6 POWER CONVERSION FOR OPTIONAL UNIVERSAL POWER SUPPLY 


E МЕША dI EL 


Printers equipped withthe optionaluniversal power supply have the capa- 
bility of operating on one of the following power options: 


а. 90 to 140 У АС, 50 Hz +1 Hz 


ке 


b. 90 to 140 VAC, 60 Hz +1 Hz 


с. 187 to 257 VAC, 50 Hz +1 На 
d. 187 to 257 VAC, 60 Hz +1 Hz 


С 


E— o >. Е 
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CENTER 
BRACKET 


BUTTONHEAD 
SCREW (4) 


— — — THREADED 


PEDESTAL INSERT (4) 


LEG (2) er 


ADJUSTMENT 
GLIDE (4) 


Figure 2-3. Pedestal Assembly 
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8MM 
FLAT 
WASHER (6) 


6MM 


< 


FLAT 
WASHER (6) 


4MM 

FLAT | 

WASHER (6) 
HEX HEAD | 
SCREW (6) | 

ADJUSTMENT 
GLIDE (4) 

5 176 у 
Figure 2-4. Pedestal Installation || 
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2.6.1 Power Plugs 


The universal power supply is configured at the factoryto user 
specifications. Printers configured at the factory for 90-140 VAC operation 
are equipped with a power cord terminated in a molded power plug that fits into 
a standard 3-terminal 115 VAC domestic power outlet. Printers configured at 
the factory for 187-257 VAC operation are terminated in a standard three-prong 
250 VAC domestic power plug. 


When changing from 90-140 VAC operation to 187-257 VAC 
operation, replace the existing power plug witha 250 VAC domestic power plug, 
Part Number DPC 800827-002, Wiring information shown in figure 2-5. When 
changing from 187-257 VAC operation to 90-140 VAC operation, replace the 
existing power plug with a 125 VAC domestic power plug, DPC Part Number 
800827-004, When changing to foreign power, replace the existing power plug 
with one that fits into the applicable foreign power outlet. 


2, O82 Labels 


Printers equipped witha universal power supply use two labels 
to show the transformer power configuration and required fuse size. These 
labels are locatedat the rear of the printer as shown in figure 2-6. When chang- 
ing voltage, or voltage and frequency, both the voltage/frequency label and the 
fuse label must be replaced. When changing frequency only, only the voltage/ 
frequency label must be replaced. 


2.6.3 Optional 115 VAC/60 Hz 


Do not attempt to perform any power conversion 
procedure with the power cord connected. 


Disconnect from TB2 the color-coded wires listed in table 2-1, 
and reconnect them as shown inthe 115/VAC 60 Hz column of table 2-1. Replace 
fuse Fl with ЗА slo-blo fuse, and the two labels as appropriate. 


2.6.4 Optional 115 VAC/50 Hz 


Do not attempt to perform any power conversion 
procedure with the power cord connected. 


Disconnect from T B2 the color-coded wires listedin table 2-1, 


and reconnect them as shown inthe115 VAC/50 Hz column of table 2-1. Replace 
fuse Fl with 3A slo-blo fuse, and the two labels as appropriate. 
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Figure 2-5, 250V Power Plug Wiring Details 
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LABELS 120 VAC 50 HZ 3A 


245123 203 


Figure 2-6. Power and Fuse Labels 
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The printer equipped with the universal power supply is configured to operate at 
one of the POWER options described above, as specified by the user. If the uni- V u 
versal power supply should require reconfiguration, refer to table 2-1 and fig- Li 
ure 2-7, and perform the following procedure: 


| 


Disconnect the power cord from the power outlet. И 
Do not make апу power configuration changes with 
the power cord connected to the power outlet, as 
injury to personnel may occur. 


NOTE 


To reconfigure the universal power supply from one 
power option to another, wires on ТВ2, C4, and the 
base terminals must be relocated. Note that the 
listed color-coded wires shown in table 2-1 may be 
connected at any one of several possible locations. 


TABLE 2-1. OPTIONAL UNIVERSAL POWER SUPPLY TB2, C4, 


AND BASE TERMINAL WIRE CONFIGURATION | 
ТВ2 Pin Position Number 
Wire Color 115 VAC | 115 VAC 250 VAC 250 VAC Brun 
60 Hz 50 Hz 60 Hz 50-Hz V - 
с. = с = J 
Red 8 8 16 16 T 
Green/ Yellow 6 10 6 10 Е 
Green/White 9 6 9 6 
Brown 3 3 7 7 | | 
Brown/ Yellow 7 14 12 14 w 
Brown/ White 13 7 13 12 | 
White/Orange 24 26 27 26 
White 23 24 23 24 || 
\101е+ / White 22 21 22 21 
* Red/White Base C4 Base C4 L 
Term Term 
* Red/Black C4 Base C4 Base 
Term | Тегт 
L | | 


* Wires not located оп TB2 | 
L 
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Power Terminal Block TB2 
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2.6.5 Optional 250 VAC/60 Hz 


Do not attempt to perform any power conversion 
procedure with the power cord connected. 


Disconnect from TB2 the color-coded wires listed in table 2-1, 
and reconnect them as shown in the 250 VAC/60 Hz column of table 2-1, Re- 
place fuse Fl with 1.5А slo-blo fuse, and the two labels as appropriate. 


2.6.6 Optional 250 УАС/50 Hz 


Do not attempt to perform any power conversion 
procedure with the power cord connected. 


Disconnect from ТВ2 the color-coded wires listed intable 2-1, 
and reconnect them as shown in the 250 VAC/50 Hz column of table 2-1. Re- 
place fuse Fl with a 1.5A slo blo fuse, and the two labels as appropriate. 


2.7 PRINTER/USER SYSTEM INTERFACE PREPARATION 

The printerinterfaces with the user system via an interface cable. The 
standardinterface connector onthe printer is a50-pinAMP that mates withcable 
connector AMP Part No. 66506-9 (not supplied) on the interface cable. Pin 


assignments are listed in table 2-2, 


There are three optional cables available, used with the following 


connectors: 
NOTE 
The adapter cable is not an interface cable. It mates 
an interface cable with a non-standard connector to the 
standard interface connector on the printer. 
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f ! а. 50-ріп Winchester Connector, used with а DPC Parallel Interface. 


1 Ь. 25-ріп connector, used with a serial interface. 


с. 36-pin connector, used witha DPC Centronics-compatible interface. 


--2 


Pin assignments forthe optional connectors are described in section VI. 


Referring to table 2-2 (or section VI if an optional adapter cable is 
used), proceed as follows: 


a. Build up the cable strands into one main cable harness. Be sure 
that the cable length does not exceed 15 meters (150 meters if the optional long- 
line parallel interface is used). 


—<—3 —1 7222 


р, Crimp the pins supplied in the skipaway kit onto the base ends of 
the wire strands, then install the cable leads within the appropriate cable con- 
nector, pin by pin, per table 2-2. 


ма 


с. Using а multimeter, measure the continuity from each end of the 
cable, pin by pin, per table 2-2. 


— 


а. Connect one end of the interface cable to the printer interface con- 
nector, and the other to the user's system. 


Э 


TABLE 2-2. STANDARD DATAPRODUCTS 50-PIN АМР, 
PARALLEL SHORT LINE CABLE CONNECTOR 
PIN ASSIGNMENTS 


2222 


n Pin Signal Definition 
22 READY A printer-generated signal which indicates that the 
1 printer is ready to be put on line. 
(Twisted When READY is true, the following are true: 
Pair) 
1 а. Power апа DC voltages аге оп. 
Ь. АП interlocks are closed. 
с. Paper has been loaded. 
| а. Мо printer fault exists. 
i е. SELF TEST is not selected. 
1 6 | READY 
| RTN 


-4 — 
2 
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TABLE 2-2. STANDARD DATAPRODUCTS 50-PIN AMP 
PARALLEL SHORT LINE CABLE CONNECTOR 
PIN ASSIGNMENTS (Contd) 


== 
Ріп Г Signal | Definition с] 
21 ON LINE A printer-generated signal which indicates that the 
printer has been put on line. When ON LINE is 
(Twisted true, the following are true: 
Pair) 
а. The ALARM light is off. 
Ы. The printer operator has pressed the ON LINE 
switch, 
c. The printer is ready to accept data from the user. 
d. SELF TEST is not selected. 
5 ON LINE 
КТМ 
23 DEMAND A printer-generated signal which synchronizes data 
transmission between the printer and the user system. 
(Twisted The DEMAND LINE signal requests a character from 
Pair) the user and remains active until the DATA STROBE 
is received. It is disabled while the characteris being 
stored in memory and during the print operation. 
DEMAND LINE will never be active unless ON LINE 
is active. 
7 demand | The user must follow handshaking timing procedures 
RTN described in section IV. 
19 DATA І User Data. 
(Twisted 
Pair) 
3 DATA 1 
RTN 
20 DATA 2 User Data. 
(Twisted 
Pair) 
4 РАТА 2 
RTN 
1 DATA 3 User Data. 
(Twisted 
Pair) 
2 ПАТА 3 
RTN 
- | 
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STANDARD DATAPRODUCTS 50-PIN AMP 


PARALLEL SHORT LINE CABLE CONNECTOR 
PIN ASSIGNMENTS (Contd) 


DATA 4 
(Twisted 
Pair) 


DATA 4 
RTN 


DATA 5 
(Twisted 
Pair) 


DATA 5 
RTN 


== 


РАТА 6 
(Twisted 
Pair) 


2 


42 


DATA 6 
КТМ 


5 


36 DATA 7 
(Twisted 


Pair) 


35 DATA 7 


RTN 

28 DATA 8 
(Twisted 
Pair) 


— 23 a 


44 DATA 8 


RTN 


== 


46 INTERFACE 
IN 
(Twisted 


Pair) 


а са 


INTERFACE 
OUT 


2 


== 
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User Data. 


User Data (used in conjunction with the paper instruc- 
tion option, pin 30). 


User Data. 


User Data. 


User Data. 


Two interface connector pins are jumpered together to 
allow the user to verify that the interface connector is 
plugged into the printer. 
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TABLE 2-2. STANDARD DATAPRODUCTS 50-PIN AMP 
PARALLEL SHORT LINE CABLE CONNECTOR 
PIN ASSIGNMENTS (Contd) 


STROBE A user-generated signal which defines when information 

(Twisted on data lines is stable and may be stored in the printer 

Pair) buffer. Eachtimea DATA STROBE occurs, the printer 
samples the data lines. 

STROBE After the data lines have been sampled, the DEMAND 

RTN LINE signal will go inactive. Once a format control 
character has been transferred to the printer, the 
DEMAND LINE will remain inactive until printing is 
complete. Handshaking for the format control charac- 
ег апа for print data is identical. The user must follow 
the handshaking timing procedures described in sec- 
tion ІУ. 

31 BUFFER This user-generated signal, when active, will clear 
CLEAR* the printer buffer and allow a new line of data to be 
LOADED, loaded. 

(Twisted NOTE 

Pair) 

BUFFER CLEAR: is treated like data; 
it will be sampled only when the 
DEMAND LINE signal is active. If the 
PARITY ERROR option is installed, 
the BUFFER CLEAR* signal will reset 
the PARITY ERROR signal. 

15 BUFFER 
CLEAR 
RTN 

12 +5 VOLTS 

39 GND 

27 PARITY Option (See section VI) 

ERROR 
(Twisted 
Pair) 

11 PARITY 
ERROR 
RTN 
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STANDARD DATAPRODUCTS 50-PIN AMP 
PARALLEL SHORT LINE CABLE CONNECTOR 
PIN ASSIGNMENTS (Contd) 


t 26 
| 


24 


5 


эл 


29 
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ВОТТОМ 

ОК FORM 

(Twisted 
Pair) 


BOTTOM 
OF FORM 
КТМ 


РАРЕВ. 

МОУІМС 

(Twisted 
Pair) 


PAPER 
MOVING 
КТМ 


ТОР ОЕ 
ЕОВМ 
(Twisted 
Pair) 


TOP OF 
FORM 
RTN 


PARITY 

BIT 

(Twisted 
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PARITY 
BIT RTN 


PAPER 
INSTRUC- 
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Option (See section VI) 


Option (See section VI) 


Option (See section VI) 


Option (See section VI) 
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А SECTION Ш 
1 
OPERATOR INSTRUCTIONS 
| 3.1 INTRODUCTION 
1 This section contains information necessary to the operation of the printer, 
and includes the following topics: 
а а. Operator Controls and Indicators 
' Ы. Preliminary Procedures 
П с. Operating Procedures 
| а. Operator Care 
1 3.2 OPERATOR CONTROLS AND INDICATORS 


Operator controls and indicators are illustrated in figures 3-1 through 
3-3 and described in tables 3-1 through 3-3. 


3.3 PRELIMINARY PROCEDURES 


a | 


5 


Priorto operation ofthe printer, one or more ofthe following procedures, 
as applicable, must be performed by the operator. 


=> 


TABLE 3-1. ELECTRICAL CONTROLS AND INDICATORS 


Function 
ON LINE Indicator illuminates when printer is on line. 
switch/indicator Pressing the switch will alternately place the 


printer on line and off line. 


ALARM/CLEAR ALARM indicator illuminates when a fault 
switch/indicator condition exists. Pressing the CLEAR switch 
clears the printer logic. 


Ша Шан LI 


2-3 


ТОР OF FORM Momentary action switch. When pressed, 
switch advances paper to the top of the next form. 


When pressed and held, paper will advance 
continually. Not effective when printer is 


on line. B 


z3 2 
2 
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TABLE 3-1. ELECTRICAL CONTROLS AND INDICATORS (Contd) 


Function 


4 PAPER STEP Momentary action switch. When actuated, 
switch advances paper a single line. When pressed 
and held, paper will advance continually. 
Not effective when printer is on line. 

5 TEST switch When set to ON, allows operator to exercise 
printer without an external data source. 
Effective only when printer is on line. 

6 POWER switch Applies primary AC power to the printer. 

7 PITCH switch This two-position switch allows the operator 

(optional) to select the standard horizontal spacing of 
10 characters per inch or the condensed 
spacing of 16.7 characters per inch. 

8 LPI switch This two-position switch allows the operator 
to select 6 or 8 lines per inch vertical line 
spacing. The standard line spacing is 6 lines 
per inch. 

9 FORM LENGTH Allows operator to select 11 different 

switch (optional) forms lengths. 
10 STATUS Two-digit numerical display. When a mal- 
indicator function occurs, the number displayed 


(optional) corresponds to the last function performed 


by the printer. 
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Figure 3-1. Controls, Connectors, and Indicators 
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Figure 3-2. Mechanical Controls 
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Figure 3-3. Miscellaneous Controls 
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TABLE 3-2. MECHANICAL CONTROLS 


Figure & Item Function 
Index No. 


Forms thickness 
control 


Moving this lever controls the platen gap, 
thus allowing printing of forms from one 
to six parts. 


Platen gap lever Moving this lever away from the platen 
releases the paper tensioner and increases 
the distance between the print head and 

the platen to facilitate paper loading, ribbon 


replacement, and print head replacement. 


Vertical adjust While applying a downward pressure, this 
knob may be rotated and the paper manually 
moved to achieve a vertical paper registra- 


поп. 


Pressure plate 


The pressure plates may be opened and 
closed to allow the loading of paper. 


Tractor locks Rotating the tractor locks downward allows 
the tractor to be moved horizontally to 
achieve a horizontal paper alignment or to 


accomodate various paper widths. 


TABLE 3-3. MISCELLANEOUS OPERATOR CONTROLS 


Function 


Allows the operator to visually align paper both vertically 
and horizontally to get proper print-to-form registration. 


Forms alignment 
scale 


Horizontal lines The two horizontal lines represent the line spacing when the 
printer is printing at six lines per inch. The bottom 
horizontal line indicates the vertical position of the top of 


the characters of the print row. 


Vertical lines The vertical lines are 1/10 inch apart and indicate horizontal 


margin. 


Center heavy line 


Placing the edge of the paper directly over the center heavy 
line will provide a 1/2 inch margin. 


Paper low interlock 
switch 


Detects the end of the last form. Prevents printer operation 
when the paper supply is exhausted. 
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3:3. 1 Рарег Loading 


Paper loading may be accomplished with the printer powered 
up or shut down. However, to achieve vertical registration of the print line to 
the paper, as wellas propertop of form alignment, the printer must be powered 
up. To load the paper, perform the following procedure: 


a. Raise the top cover. 
Rotate the platen gap lever to its open 
position (away from the platen). 


Press the TOP OF 
FORM switch to set the printer mech- 
anism to the top of form position. 


b. Rotate both tractor locks 
downward (only one shown). Move the tractors 
to their respective outermost positions. 


NOTE 


This step is only required 
if changing to a different 
width paper or a different 
margin from that previously 
used. 


с. Insert paper into Ше desired 
paper loading port (the front is shown, 
although the bottom optional rear port 
may also be used). Slide the paper up 
between the platen and the paper tensioner. 


3-6 @ 


245122.170 


245057.206 


PAPER | 
TENSIONER |. 
Pe 1 


245057.207 


4643 РКПЧТЕК 5ЕКУ1СЕ 


OPERATOR INSTRUCTIONS 


d. Open the pressure plate of 
the left tractor. Engage the top left form feed 
hole to the uppermost tractor feed pin 
and close the pressure plate. 


e. Laterally position the left 
tractor to align the paper to the desired mark 
on the forms alignment scale. (Aligning 
the paper to the center vertical line will 
give a 1/2 inch margin for the first col- 
umn of print). In the adjacent figure, 
paper is installed with the first print col- 
umn indented approximately 1/2 inch. 

After the paper has been aligned, rotate 
the left tractor lock upward. 


245057 209 


Ў, Open the pressure plate of 
the right tractor. Engage the top right form 
feed hole to the uppermost tractor feed 


pin, ensuring that the paper is not skewed. UPPER- 
MOST 
FEED 
PIN 


245057 210 


аа ааа а 


Аниниянан! 
аннннння 


8. Position the right tractor 
for proper tension by ensuring that the form 
feed holes are not deformed where the 
tractor feed pins engage. 


245057.226 
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h. Close the pressure plate 
and rotate the tractor lock upward. 


i Rotate the vertical paper 
adjust knob to vertically position the paper 
to the desired first print line position. 
This line will be printed within the para- 
meters of the two horizontal lines of the 
forms alignment scale. 


js Rotate the platen gap lever 
to its closed position (toward the platen) 
and set the forms thickness control to 
the number that matches the thickness of 
the forms being used. Close the top 
cover. 


k. Press the ALARM/CLEAR 


switch. The printer may now be placed 
on line. 
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O 3.3.2 Ribbon Replacement 


The ribbon used on this printer is а cassette ribbon assembly 
and may be replaced with the printer powered up or shut down. To replace the 
ribbon cassette, perform the following procedure: 


a. Raise the top cover. 
Rotate the platen gap lever to its open 
position (away from the platen). 


b. Lift the ribbon cassette 
off the print head. Install the new ribbon 
cassette over the print head. Press down 
evenly until the cassette snaps into place. 


NOTE 


It may be necessary to rotate 
the ribbon advance knob clock- 
wise while seating the ribbon 
cassette on the head carriage А | 
to ensure that the ribbon drive 245087216 
mechanism meshes properly 
(see step c). 


RIBBON 
ADVANCE 
KNOB 


с. Rotate Ше ribbon advance 
knob clockwise to ensure that the ribbon 
is taut and properly positioned in front of 
the print head. 


245057 218 


d. Rotate the platen gap lever 
to its closed position (toward the platen). 
Close the top cover and press the ALARM/ 
CLEAR switch. If the printer has been 
powered up and properly loaded with paper, POSITION) 
the printer may now be placed on line. ; 


245122.146 
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Э. Э. З Print Head Replacement 


To remove and replace the print head, perform the following 


The printer must be shut down prior to head 
replacement. Allow sufficient time for the 
print head to cool before proceeding. 


procedure: 


Removal 


During removal or replacement, 
the print head must be grasped at 
the top (not the front) as shown. 


245122.174 


RIGHT 


245122.173 


WRONG 


a. Open the printer cover, Rotate 
the platen gap lever to its open position (away 
from the platen). 


245122.170 
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b. Remove the ribbon cassette 
from the print head per paragraph 3.3.2. 


с. То remove the print head: 
squeeze the print head locking mechanism 
actuating arms, then pull the print head 
approximately 3/16 inch toward the front 
of the printer and lift clear of the shuttle 
assembly. 


d. Disconnect the print head 
flex cable connector from the print head per 
paragraph 5.3.21. 


Replacement 


e. To install the new print head, 


connect the print head flex cable to the new 
print head per paragraph 5.3.21. 
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245057А.217 


ACTUATING 
MS 


245057A.220 


245057.219 


245057 225 
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£, Position the new print head 
over the shuttle mechanism. 


g. Squeeze the print head locking 
mechanism actuating arms together, slide the 
print head down the shuttle mechanism, push 
the print head toward the rear of the printer, 
and remove pressure from the locking mechanism 
actuating arms. 


h. Ensure that the locking wedge is 
properly seated. 


i Install the ribbon cassette over 
the print head. Press down evenly until the 
cassette snaps into place. 


NOTE 


It may be necessary to rotate 
the ribbon advance knob clock- 
wise while seating the ribbon 
cassette on the print head car- 
raige to ensure that the ribbon 
drive mechanism meshes pro- 
perly (see step j). 
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% Rotate the platen gap lever 


to its closed position (toward the platen). 


Close the printer top cover. 
may now be powered up. 


4643 PRINTER SERVICE 


The printer 


OPERATOR INSTRUCTIONS 


{CLOSED 
Розто 


245122 146 


OPERATOR INSTRUCTIONS 


3.4 OPERATING PROCEDURES О 
Operating procedures include the power-up, shut-down, and self-test 
procedures. 


3.4.1 Power Ор 
The power up procedure assumes that the printer із properly 
loaded with paper, the ribbon is properly installed, andall doors and latches are 
closed. Refer to the applicable procedure in paragraph 3.3. 


a. Place the POWER switch 
to ON. 


b. Ensure that the ALARM indi- 
cator is extinguished. Ifitis illuminated, press 
the CLEAR switch. If the indicator remains 
illuminated, a fault condition exists. 


(If the optional STATUS 
indicator is installed, refer to section VI 
to determine if problem can be repaired 
locally). 


с. Perform step е of para- 
graph 3.4. 3. 


d. Slide open the auxiliary 
control panel access door and ensure that a" 
the TEST switch is set to OFF. 


(1) If the optional LPI 
switch is installed, set it to the desired 
position. 


(2) If the optional PITCH 
switch is installed, set it to the desired 
position. 


(3) 1f the optional FORM 
LGTH selector is installed, ensure that the 
setting corresponds to the form length being 
used. 


245122.165 


(4) Slide the auxiliary con- 
trol panel access cover closed. 
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e. To operate the printer, press 
the ON LINE switch/indicator and verify that it 
is illuminated. 


245057.103 


3.4.2 Shut Down 


а. If the ON LINE switch/indicator 
is illuminated, press one time. After completion 
of the print cycle (current print line) the printer 
will go off line. 


245057.103 


Ь. Place the POWER switch OFF, 


245123.301 


3.4.3 Self Test 


The printer has a self-test feature which allows the user to 
determine its operational readiness. To initiate a self test operation, ensure 
that ribbon and paper are loaded in the printer, then proceed as follows: 


a. Connect the power cord into the service power outlet. 


Ь. Place the POWER switch to ON. 
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с. Place the TEST switch to ОК. 


d. Momentarily press the ON LINE switch and verify that the ON 
LINE indicator illuminates. Verify that the printer is printing out a test pattern 
as shown in figure 3-6. Printout will stop automatically after 264 lines. 


e. Toterminate the self test operationinless than264 lines, place 
printer inthe off-line mode by pressing the ON LINE switch, and verify that the 
ON LINE indicator goes off. 


f. Disable the self-test mode by placing the TEST switch to the 
OFF position. 


NOTE 


ІҒ malfunctions occur during a self test operation, 
refer to section VII for failure analysis. 


3.5 OPERATOR CARE 


3.5.1 Cleaning 


During ribbon/paper loading procedures, inspect the printing 
area for the presence of ink, lint, or other foreign material. If a build-up of 
foreign materialis evident, remove the ribbon cassette and printheadas required, 
then clean the area with a soft cloth moistened with an approved solvent. 


Be careful not to saturate the cloth to the point 
where solvent can drip into the bearings of the 
printer. 


The recommended cleaning solvent for all sub- 
assemblies on the printer is isopropyl alcohol. 
Denatured alcohol and Loctite safety solvent are 
other cleaning solutions that may be used. NEVER 
USE tri-chlorethylene, methylethyl-ketone or 
acetone. 


3.05; 2) Operator Maintenance Schedule 


Although there are no regularly scheduled preventative maint- 
enance procedures, periodically inspect and vacuum the area immediately access- 
ible when raising the top cover. Remove the ribbon cassette prior to vacuum- 
ing. 
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ЗЕСТІОК ІУ 
THEORY OF OPERATION 


4.1 GENERAL 


This section describes the functional and logical operations of the printer 
system. A description of the input data is provided, followed by two levels of 
circuit description: functional and detailed. 


4.2 INPUT DATA DESCRIPTION 


Data istransmitted fromthe user system in an8-bit (7-bit optional) for- 
mat. Anoptionalninth bit, termed PI (paper instruction)is used for coding cer- 
tain types of paper motion commands and loading DAVFU format codes. 


The DPC ParallelInterfaceis the standardinterface. Two other types of 
interfaces are available on an optional basis: the Serial Interface and the DPC Cen- 
tronics- CompatibleInterface. Interface details are described in paragraph 4-4. 


Regardless of thetype of interface used, information carried by the eight 
data bits and PI bit includes print characters, ASCII-coded paper motion char- 
acters, VFU-coded paper motion characters, direct access VFU (DAVFU) data, 
and condensed and expanded print codes. А fifth type of information, SELECT 
and DESELECT codes, is reserved for use by the optional DPC Centronics- 
Compatible Interface. All print characters, some of the paper motion charac- 
ters, SELECT and DESELECT codes, and condensed and expanded print codes 
are normally ASCII-coded. Аз an option, the user may transmit data in a code 
of his own choosing. A special code converter then translates the user-coded 
data into ASCII characters for internal use. Table 4-1 lists the ASCII-coded 
characters recognized by the printer. 


4.3 FUNCTIONAL DESCRIPTION 


Figure4-lisafunctional block diagram of the major printer assemblies 
and components. These includetheInterface CCA, Processor CCA, Wire Driver 
CCA, Motor Driver CCA, operator control panel, shuttle servo motor and en- 
coder, ribbon motor, and printer interlocks. In addition to the standard com- 
ponents, the printer may includetwo optionalitems: the tape controlled vertical 
format unit (TCVFU) and the option header. Тһе following paragraphs describe 
the data flow and interaction among the printer components during different modes 
and phases of printer operation. 
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4.3.1 Modes of Operation 


The printer operates in four basic modes, as follows: 
1. Initialization 
2. On Line 
3. Self Test 
4. Off Line 
a. Initialization (Figure 4-2) 


Figure 4-2is a simplified flowdiagram ofactivities that occur 
during the initialization mode of operation. Following power up, the printer enters 
the initialization mode of operation. During this mode, the Processor CCA locks 
the three-phase stepping motor in phase 1, stores the form length select switch 
(F LSS) information, reads the 10/16 CPI switch, and monitors the condition of 
the bail. If the bail is open, the ALARM indicator on the control panel will be 
turned on. The ALARM indicator will remain illuminated until the bail-open con- 
ditionhas been corrected. 


The Processor CCA will then park the shuttle inthe home posi- 
tion. To park the shuttle, the Processor CCA first checks the position of the 
shuttle with respect to column І. ІЁ the shuttle is positioned to the left of col- 
umn 1, the Processor CCA will signal the shuttle servo circuit within the Motor 
Driver CCA (via signals GO/STOP, LEFT/RIGHT) to move the shuttle to the 
right of column 1. If the shuttle is not positioned tothe left of column 1 after the 
power is first turned on, the Processor CCA will signal the shuttle servo circuit 
to movethe shuttle from right toleft. Then, when column 1 is sensed, the Pro- 
cessor CCA will signal the shuttle servo circuit to reverse direction from left 
to right, and will again stop the shuttle servo motor to the right of column І. 


Direction of the shuttle servo motor travel and shuttle posi- 
tion is computed from information supplied bythe encoder, which is mounted on 
the same shaftasthe shuttle servo motor. Whenthe shuttle servo motortravels, 
the encoder supplies a continuous stream of four output signals: 10СРІ1, 10СРІ 2, 
16СР 1, and 16CPI 2. Only one pair of signals is used at any given time, de- 
pending uponthe position of the optional 10CPI/16 CPIpitch select switch. With 
the switch not installed, the Processor ССА monitors signals 10СРІ 1 and 
10СРІ 2. From these, the Processor CCA computes both direction of shuttle 
travel and shuttle position. 


After the shuttle is parked, the Processor CCA monitors the 
position of the on line flip-flop. If the on line flip-flop is reset, off-line opera- 
tions are performed. If the on line flip-flop is set, the position of the self test 
switch is monitored. Assumingthat the self test switch is off, the printer inter- 
locks are monitored for an out-of-paper condition. If the printer is outofpaper, 
a paper empty status wordis sent on the data bus to the control panel along with 
the DISPLAY LD signal. This will cause the optional status indicator to display 
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a two-digit number that corresponds to the out-of-paper condition. In addition, 
when an out-of-paper condition has been detected, a PE error signal is sent to 
the Interface ССА уіа Ње databus, and the ALARM indicator on the control panel 


turns on. 


After the out-of-paper condition has been eliminated, or if no 
out-of-paper condition existed in the first place, the READY and ON LINE sig- 
nals are sent to theInterface CCA, and the ON LINE indicator is turned on. The 
Interface CCA then raises the READY and ON LINE signals to the user system. 


b. On Line (Figure 4-3) 


Figure 4-3 is a simplified flow diagram of the activities that 
occur during the on-line mode of operation, which include: 


l. Load Buffer Cycle 

2. Buffer Interrogate Cycle 
3. Position Seek Cycle 

4. Print Cycle 

5. Paper Motion Cycle 


The firsteventinthe online mode of operation, the load buffer 
cycle, is initiated when the Processor CCA transmits a load buffer signal to the 
Interface ССА and ends when the Interface ССА returns a buffer full signal. 
Along with the load buffer signal, the Processor CCA sets a load window timer. 
If the buffer full signal is returned before the timer expires, the Processor CCA 
will reset the load buffer signal, interrogate the line buffer, enter the position 
seek cycle, execute the paper motion command, and will then enter the print 
cycle. If the timer expires before the buffer full signal is received, the Pro- 
cessor CCA willpark the shuttle, execute the paper motion commands, and then 
wait for the buffer full signal. Upon receipt of the buffer full signal, the Pro- 
cessor CCA will reset the load buffer signal, interrogate the buffer, enter the 
position seek cycle, and enter the print cycle. 


1. Load Buffer Cycle - Once initiated by the Processor ССА, 
the load buffer cycle is under control of the Interface CCA and is used to load 
user data into the line buffer. Typically, the user will transmit one line of 
132 print characters, followed by a paper motion (control) character. Receipt 
of the paper motion character terminates the load buffer cycle, causing the 
Interface CCA totransmit the buffer full signal to the Processor CCA. In stand- 
ard printers configuredas shown in figure 4-1, each character is requested and 
strobed on a demand/strobe basis, transmitted over the eight data lines, and 
stored sequentially withinthe line buffer. Inthose printers configured with either 
the optional Serial Interface CCA or optional DPC Centronics-Compatible Inter- 
face CCA, interface communication andcharacter transmission are as described 
in paragraph 4.4. 
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2. BufferInterrogate Cycle - Duringthiscycle, the Processor 


CCA examines the contents of the line buffer one character at a time, starting 
with the last characterloaded, and in a descending order. Each character found 
to be valid is restored in its original form. Non-printable characters аге re- 
placed by a question mark. Parity errors are replaced by а space code іп the 
standard printer, and by adollar sign in printers configured with a Serial Inter- 
face CCA. Atthe end of the buffer interrogate cycle, the paper motion character, 
the buffer address of the end of the line, and the buffer address of the beginning 
of the line are stored within the Processor CCA. 


3. Position Seek Cycle - The position seek cycle is used by 
the Processor CCA to compute the print direction of the line of data received 
during the precedingload buffer cycle. To accomplish this, the Processor CCA 
first determines the current position of the shuttle. This information, along with 
the beginning and end of line information obtained during the buffer interrogate 
cycle, is then used to determine the most efficient direction for printing the up- 
coming line. 


4. Print Cycle - The print cycle consists of three interrelated 
operations: shuttle motion, printing, and ribbon motion. Once started, shuttle 
motion is normally a continuous activity, lasting for the duration of the printing 
operation. Shuttle motion is under controlof the Processor CCA. The Processor 
CCA uses the GO/STOP and LEFT/RIGHT signals along with 10P/16P to control 
the time, direction, and rate of shuttle travel to the shuttle servo circuit. In 
turn, the shuttle servo circuit supplies driving power accordingly to the shuttle 
motor. Exception: if more than one line of paper advance is executed, or if 
the buffer full signal from the Interface CCA is received after the load window 
timer has expired, shuttle motion will be interrupted and the shuttle will be 
parked. 


Printing involves converting the ASCII- coded print charac- 
ters stored in the line buffer into dot patterns, and then selectively firing the 
print wires intheleftand right wire columns of the print head. Assume that the 
computation made during the position seek cycle has resulted in a left to right 
print direction. Accordingly , the Processor CCA accesses, via the data bus, 
the first valid print character stored in the line buffer. Within the Processor 
CCA, the ASCII-coded character is converted into seven distinct dot patterns, 
one for each character column, and three blanks. The three blanks account for 
the intercharacter spacing. When the print head reaches the position where the 
first character is to be printed, the Processor CCA, via the Wire Driver CCA, 
selectively fires the print wires of the left and right wire columns. This pro- 
cedure is repeated for each character until all valid print characters currently 
stored in the line buffer are printed. 


Figure 4-4is an example of a typical print sequence char- 
acter in à line consisting of 14 print characters and a paper motion character. 
The first character іп the line, the letter “ГГ”, is in buffer location 52" the last 
character, the letter "W'', is in buffer location 65: and the control code is in 
buffer location 66. Direction of print is from left to right, determined during 
the position seek cycle. Accordingly, printing starts when the shuttle reaches 
character column 52, and the first character to be printed is the letter "К". 
Similarly, printing stops in column 65 with the letter "W''. Note that when print 


direction is from right to left, printing starts with the letter "W'' and ends with 
the letter ЈЕ". 
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Character conversion and dot pattern generation is imple- 
mented by a character generator КОМ. As shown in figure 4-5, each of the 128 
valid characters is assigned sixteen 8-bit ROM locations - - eight locations for 
the right wire column, and eight locations for theleftwire column. Only seven of 
the eight locations contain до information; the eighth location is blank and forms 
one of the three intercharacter spaces. Information contained in a given loca- 
tion and identified in figure 4-5 by the letter "Х" determines whether or not а 
dot is to be printed. Since there are only seven wires per wire column, bit 8 is 
always a blank. Each timea character is accessed fromthe line buffer, its ASCII 
code is usedas a general address, pointing to eight locations within each half of 
the character generator ROM. One of eight locations is then selected by the col- 
umn counter, a4-bit BCDcounter. When printing from left to right, the column 
counter is incremented from 0 to 9 with each encoder mark derived from the 
10 CPI 1/10 CPI 2 (or 16 CPI 1/16 CPI 2) output of the encoder. Similarly, 
when printing from right to left, the column counter is decremented from 9 
through 0 with each encoder mark. To account for the two additional inter- 
character spaces (the other space is obtained from the blank column of the 
character generator), the character generator is not accessed. Instead, blanks 
are generated during counts 8and 9of the column counter when printing in either 
direction. 


Figure 4-6 is a simplified flow diagram of activities that 
occur during the print operation. For initial conditions, assume that the line 
buffer contains ten valid print characters in the first ten locations of the line 
buffer, that the column counter is at count 0, and that print direction is from 
left to right. When the first character is accessed fromthe line buffer, its ASCII 
code is combined with the dot column counter count toform aROMaddress. This 
address is then used to access the character generator ROM to obtain the dot 
pattern of the first column of the first character. Next, the encoder mark is 
monitored. Whenthe encoder markoccurs, the printwires are fired in a pattern 
corresponding to the pattern of dots contained in the addressed ROM location. 


After the first column of the first character has been printed, 
and becausethe print direction is toward the right, the column counter is incre- 
mented to 1. Next, the column counter is tested for the counts of 0, 8, and 9. 
Since the countis 1, the sequence returnsto access another location in the char- 
acter generator ROM. Sincethe ASCII code did not change, the new location will 
contain the dot pattern for dot column 2 ої character 1. After dot column 2 of char- 
acter 1 has been printed, five more passes are made through the character 
generator ROM, printing dot columns 3 through 7. When the dot column counter 
reaches the count of 7, another pass is made through the character generator 
ROM. This time, no printing will occur, leaving column 8 of the first print 
character blank. Onthe counts of 8and9, the character generator is not accessed, 
and blanks are in dot columns 9 and 10 of the first character. 


When the column counter is incremented from 9 to 0, the 
character counter is incremented, anda new ASCII-coded character is accessed 
from the line buffer. Тһе entire sequence is repeated nine more times until all 
ten valid print characters are printed. 
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When printing from right to left, both the character counter and 
dot column counter start at the highest count, and are decremented during each 
applicable pass. Sincethe dot column counter is initially at 9, a blank is gener- 
ated immediately, and also during the next pass when the dot column count is at 
the count of 8. On the count of 7, the character generator is accessed for the 
first time. When the dot column counter recycles from 0 to 9, the character 
counter is decremented anda new ASCII character is accessed. The print oper- 
ation ends when the first and final character is printed. In all other respects, 
the sequence of events is the same as that of the left-to-right print operation. 


Ribbon motion is initiated by the Processor CCA at the start 
of the print cycle through the ribbon drive system of the Motor Driver CCA, turn- 
ing on the ribbon motor. Once started, ribbon motion is continuous for the dura- 
tion of the print operation. Exception: as in the case of the shuttle motion, when 
the load buffer time exceeds the load window, ribbon motion is stopped and 
resumed at the start of the next print cycle. 


5. Paper Motion Cycle - During the paper motion cycle, the 


command contained within the previously stored paper motion character is now 
executed. To do so, the Processor CCA decodes the paper motion character, 
and accordingly issues a series of stepping motor phase and step signals to the 
Motor Driver CCA. Inturn, the Motor Driver CCA generates a series of stepping 
motorpowersignals. Thesesignalsaretransmitted to the stepping motor, caus- 
ing paper to advance a fixed number of lines (or one line). 


с. Self Test 


The self-test feature provides the means of testing the printer 
under dynamic conditions. It operates with the printer on line and in the test 
mode (self-test signal supplied by the control panel tothe Processor ССА), How- 
ever, the printer does not communicate with the user system. Instead, a fixed 
pattern of print and control characters is obtained from a memory area within 
the Processor CCA. In all other respects, the self-test operation is identical 
toanormalon-line operation. Once started, printing is automatic and continuous 
for 264 lines (see figure 3-6). After printing stops, the printer goes off line. 
To resume test operations, the operator must press the ON LINE switch on the 
control panel. 


d. Off Line 


When the printer is offline, the Processor CCA routinely checks 
the state of the various control panel switches. Two operations may be initiated 
at this time: paper step, and top of form. When the operator presses Ше PAPER 
STEP switch, signal PAPER STEP SW is applied tothe Processor CCA. In turn, 
the Processor CCA, through signals 91, 02, 83, and STEP, turns on the stepping 
motor and causes paper to advance a single line. Similarly, when the operator 
pressesthe TOPOF FORM switch, signal T. O. F. SW causes the Processor CCA 
to turn on the stepping motor until the paper rcaches the top of the next form. 
Pressing and holding of either the TOP OF FORM or PAPER STEP switch will 
cause paper to advance continuously. То prevent the ribbon from smearing the 
paper, the ribbon drive system is active during the top of form operation. 
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4.3.2 Optional Printer Features and Components (Figure 4-1) 


Optional printer components depicted in figure 4-1 and dis- 
cussed in this paragraph include the Tape Controlled Vertical Format Unit 
(TCVFU) and the Option Header. An optional feature, the Direct Access Vertical 
Format Unit (DAVFU), not shown in figure 4-1, is also discussed here. Fora 
complete list of print options, refer to section VI of this manual. 


a. Vertical Formatting 


Printers equipped with either a TCVFU or DAVFU option can 
accept a group of paper motion characters termed vertical format or VFU. 
These characters are not ASCH coded, but are accompanied by the optional print 
instruction signal PI. Upon recognition of the Pl-coded paper motion character, 
the printer advances paper according to a pattern stored in the VFU area of the 
line buffer within the Interface CCA. 


There are two categories of VFU-type paper motion characters, 
tape channel, and step count, as specified by bit 5 of the character. When bit 5 
is a zero, paper is moved to a tape channel number specified by the value field 
encoded within the four least significant bits of the character. When bit 5 is а 
one, paper is advanced a number of lines encoded within the value field. Table 
4-2 lists the binary codes used to transmit VFU-type paper motion characters. 


b. ТСУЕЧ 


The TCVFU option consists of an optical reader and motor. 
VFU information contained onthe tape is loaded during the off line mode into the 
VFU area of the line buffer. Once loaded, the Processor CCA reads the VFU 
information directly from the line buffer, and the TCVFU becomes inactive. 
Note that the TCVFU option requires an option header. 


To load VFU information from the tape to the line buffer, the 
operator first places the printer off line. Next, the operator presses а start 
switch onthe optical reader, generating tape request signal TRRQ. Signal TRRQ 
is channelled through the Interface CCA and data bus to the Processor CCA. In 
response, the Processor CCA returns signal READER CTL through the data bus 
and Interface CCA, turning on the TCVFU motor. While the motor is running, 
TCVFU data is routed through Interface CCA and over the data bus, one byte at 
a time, tothe Processor CCA. From there, the TCVFU data is routed over the 
data bus and loaded in the line buffer. When all lines of the ТСУЕЧ tape аге 
read and loaded, the Processor CCA disables the READER CTL signal, turning 
off the TCVFU motor. 
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TABLE 4-2. VFU-TYPE PAPER MOTION CHARACTERS 


2 


Command 


Description 


Move paper to Channel 1 
Move paper to Channel 2 
Move paper to Channel 3 
Move paper to Channel 4 | Tape Channel 
Move paper to Channel 5 
Move paper to Channel 6 
Move paper to Channel 7 
Move paper to Channel 8 
Move paper to Channel 9 
Move paper to Channel 10 
Move paper to Channel 11 
Move paper to Channel 12 


(сэ сэ CSC SC CO. Cro SC Ors 
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ссоосососъосо 
Pre к= O O C O C O O O 
С OOOHH кє ооо 
- - O O — к с O — н OO 
-есесесе-еосе-ене-е-о 
= ке кч кы = окы qe үш рш = 


Move paper 0 line 
Move paper 1 line 
Move paper 2 lines 
Move paper 3 lines 
Move paper 4 lines 
Move paper 5 lines 
Move paper 6 lines 
Move paper 7 lines Step Count 
Move paper 8 lines 
Move paper 9 lines 
Move paper 10 lines 
Move paper 11 lines 
Move paper 12 lines 
Move paper 13 lines 
Move paper 14 lines 
Move paper 15 lines 


2-4 co 
2 


ра ра ра ра ра ра PX ра ра PS ра ра ра ра | ра ра ра км ра ра ра ра ра ра 
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Don't care condition 
c. DAVFU 


ж 
Т 


Printers equipped with а DAVFU option are loaded with verti- 
cal format data by the user. DAVFU data, like print and paper motion charac- 
ters, is transmitted over the 8-bit data path on a time-shared basis. The first 
character in a DAVFU stream is the DAVFU start code, which signifies that the 
next block of characters contains DAVFU tape channel information. The last 
character ina DAVFU stream is a DAVFU stop code, which marks the end of 
the DAVFU transmission cycle. DAVFU data is transmitted in pairs of charac- 


ters. Therefore, the total DAVFU character count must always be even; an odd 
number of characters is interpreted by the printer as а DAVFU error. Refer 
to table 3-4 for DAVFU loading details. 


do a La 
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d. Option Header 


The optionheader provides a means for configuring the printer 
with available options, as detailedin section УІ of this manual. Information from 
the option header is supplied ona 16 bit bustothe interface CCA. Part of the infor- 
mation is used internally by the Interface CCA, while the remainder is routed 
over the data bus to the Processor CCA. Periodically, the Processor CCA 
examines the information supplied by the option header and accordingly, decides 
the manner in which data is to be processed. 


4.4 INTERFACE DESCRIPTION 


The standard M200 printer is designed to operate with a DPC eight bit 
(seven bits optional) parallel interface, and is configured with a DPC Parallel 
Interface CCA as depicted in figure 4-1. As an option, the printer can be con- 
figured to operate with a Serial Interface or with a DPC Centronics-Compatible 
Interface. To implement either option, the standard DPC Parallel Interface 
CCA is replaced with the applicable Interface CCA. 


The Processor CCA cannot distinguish between a DPC Parallel Interface 
CCA anda Serial Interface CCA; both connect to the Processor CCA through the 
same data andaddress buses and have identical bitassignments within the buses. 
Connections betweenthe DPC Centronics-Compatible Interface CCA and the Pro- 
cessor CCAare also madethrough the samebuses as the DPC Parallel and Ser- 
ial interfaces. However, a selected number of bits have been assigned different 
functions to accommodate the special needs of the DPC Centronics-Compatible 
Interface. 


Figure 4-7 shows the circuits that are common to all Interface CCAs and 
the signals connected between any Interface CCA and the Processor CCA. Also 
shown are the bit assignment differences between the Centronics-Compatible 
Interface CCA and the other two Interface CCAs, labelled DPC. Information 
between the Interface CCA and Processor CCA is exchanged over a single 8-bit 
data bus, DBUF1-DBUFS8, and then divided into three time-shared groups. One 
group is channelled by the bi-directional I/O port, and includes all I/O data such 
as print, DAVFU, TCVFU, VFU, etc. The second and third signal groups are 
channelled, respectively, bythe interface control latch and interface information 
latch, and together form atwo-way communications path. Тһе interface controi 
latch stores input signals supplied by the Processor CCA, while the interface 
information latch stores output signals destined for the Processor ССА. Note 
the differences inbit assignments between the DPC Centronics-Compatible Inter- 
face ССА and the two DPC Interface CCAs. For example, bit 6 of the interface con- 
trol latch is used for "paper moving" status with DPC-type interfaces, but it 
indicates a fault condition (LD) to а DPC Centronics-Compatible Interface. 
To differentiate between the two types of interfaces, the Processor ССА moni- 
tors bit 8 of the information latch; bit 8 is at ground level in thc DPC Centron- 
ics-CompatibleInterface ССА, andat +5V inthe other two Interface CCAs. 


In additiontothe data bus, the Processor CCA supplies a 15-bit address 


bus (bit ADR10* is not used), along with signals MEMW and MEMR. Bits 
АрВ11%-АрВ15% are resolved in the chip select logic into chip select signals 
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АБВ 15, С53“, С56“ (MEMW*MEMR) 


DATA 


DPC 
CENTRONICS- | 
COMPATIBLE | 


CS 
BI-DIRECTIONAL 


1/0 PORT 


CS3 


Lss | LOAD BUFFER | LOAD BUFFER == 
READY READY 


— а поел 
2 


mune wee | 


| ON LINE ON LINE I/F 
(NC) F CONTROL 
| ( To LATCH DBUF 1-DBUF& TO/FROM 
| NC) BOF PROCESSOR 
LD (FAULT) | PAPER MOVING CCA 
| COND (NC) 
MSB PE (NC) 
TO/FROM | | 
INTERNAL | 
CIRCUITS OF | 
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1/F ССА | | 
| | | CS6 
қ BUFFER FUL | BUFFER FULL CS 
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——— 
| DAVFU FAULT | DAVFU FAULI I/F 
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| PAVEUSPRINT DAVFU/PRINT LATCH 
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** pc PARALLEL OR SERIAL I/F 
245123 417 
Figure 4-7. Common Interface CCA Circuits 
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CS1-CS8, and are used within the Interface CCA to multiplex different devices 
that share a common data bus. Table 4-3 lists the function of each chip select 


signal. 


TABLE 4-3. CHIP SELECT FUNCTIONS 


Г” ES | 
Binary Address 
Signal А15 |А14 |А13 |А12 А11 Function 
CS1 1 0 0 0 0 Allows the Processor ССА to write into 
or read from the line buffer. 
С52 1 0 0 0 1 Allows the Processor ССА to read the 
last line-buffer address. 
CS3 1 0 0 1 0 Allows the Processor ССА to write into 
| the interface control latch. 
CSA 1 0 0 1 1 Allows the Processor CCA to read the 
upper TCVFU bits. 
С55 1 0 1 0 0 Not used. 
CS6 i М 0 1 0 1 Allows the Processor CCA to read the 
| interface information latch. 
С57 1 0 1 1 0 Allows the Processor CCA to read the 
lower TCVFU bits. 
С58 1 | 0 1 1 Ї Allows the Processor ССА to read the 
| | | | | option header. 


Signals MEMW апа MEMR specify the direction of the data flow. Address 


bits ADRO* - ADR9* are used to specify the line buffer (not shown in figure 4-7) 
location when accessed by the Processor CCA. 


The following paragraphs provide detailed information on each of the 


three Interface CCAs. 


4.4.1 DPC Parallel Interface (Figure 4-8) 
NOTE 


The following functional description applies to the 
standard, short-line DPC Parallel Interface CCA, 
referred to as the Parallel Interface CCA in the 
following discussion, Except for additional input 
differential drivers and receivers, this description 
also applies to the optional, long-line DPC Parallel 
Interface CCA (see section VI). 
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The Parallel Interface ССА is designed to enable parallel data 
transfer between the user system and the Processor CCA. In addition, the 
the Parallel Interface CCA provides the Processor CCA with information con- 
cerning print density, parity errors, system fault indications, on line/off line 
acknowledgement, and line buffer status. 


2 


а. Data Transfer Modes 


Data transfer between the user system and the Parallel Interface 
CCA may be performed in two modes: normal, or fixed pulsed strobe mode. 
See figure 4-9 for the parallel interface timing relationships. 


1. Normal Mode - In the normal mode of data transfer a 
demand/response or handshake technique is used which is initiated as follows: 
The Processor CCA generates clock signal OSC2, which is divided by two, to 
produce CK/2. While the CK/2 clock is operating, the Processor CCA raises 
signal READY, fed out of control latch 054 under the control of signals CS3* and 
MEMW*. When signal READY is high, the Processor CCA raises signal ON LINE, 
also fed out of control latch U54. 


Next, the Processor CCA initiates the data transfer by rais- 
ing LOAD BUFFER, also fed out of control latch 054, At this time, the Parallel 
Interface ССА demand control U5B generates signal DEMAND during the trailing 
edge of clock CK/2. While signal DEMAND is high, signal USER DEMAND is 
raised by user demand UI5A. The user system is requested to transmit signal 
DATA STROBE, which is raised at the same time that print data characters or 
paper motion characters (represented by data bits DATA1-DATA8) are received 
on the leading edge of clock CK/2. Signal DATA STROBE clocks internal strobe 
U11A to generate STBINT*, which goes low at the same time that signal DATA 
STROBE goes high. Signal ӨТБІМТ affects the operation of the WRITE* signal 
and the loading of the line buffer, discussed in subsequent paragraphs. 


=a — 


2 


2. Fixed Pulsed Strobe Mode - The fixed pulsed strobe mode 
of data transfer is similar to the normal mode, with one exception: when the 
printer raises DEMAND to request data, the user may respond by pulsing and 
dropping the DATA STROBE signal. This way, DATA STROBE drops while 
DEMAND is still high; i.e., beforethe character is storedin the line buffer. In 
such cases, the Interface CCA acknowledges DATA STROBE immediately to the 
user, butalso generates a strobe signal for internalusetermed STBINT*. This 
strobe signal is delayed until DEMAND drops, i.e.; until the data character is 
stored in the line buffer. 


Du. Sl 


са La 


Circuits implementing the delayed strobe communication 
scheme include flip-flops U15A and UIIA.  Flip-flop U15A, together with its 
assocated gate and inverter, control signal USER DEMAND. Normally, USER 
DEMAND follows DEMAND. When DATA STROBE is pulsed and goes low before 
DEMAND, USER DEMAND goes low, effectively acknowledging DATA STROBE. 
Atthe same time, flip-flop U11A activates signal STBINT*, and maintains STBINT* 
in an active state until DEMAND* goes low. Signal STBINT* is used to gate off 
the J-input to demand control flip-flop U5B, preventing DEMAND from being 
raised again until after the current character has been stored. 


— — | 
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b. Enabling and Timing Signals 


To enable the various parallel interface circuits, the parallel 
Interface CCA uses internally generated signals, chip select signals, and timing 
signals generated by the Processor CCA. 


1. Internally Generated Signals - Signal FF and its comple- 
ment FF1* are generated by flip-flop 013А, and are active when the Interface 


CCA is loading data. The data load cycle is initiated when the Processor CCA 
raises LOAD BUFFER; а pulsed version of LOAD BUFFER, signal LDBUFPULA*, 
sets flip-flop U13A. Once set, flip-flop U13A remains set until the user trans- 
mits any termination character. Upon receipt of a termination character, sig- 
nal CONTROL CODE* goes active. Once the termination character has been 
stored in the line buffer, signal DEMAND* is deactivated, clocking flip-flop 
U13A into the reset state and terminating the data load cycle. 


Signals КЕ? and FF2* are generated by U6A. The DEMAND 
signal clears U6A, and a pull-up sets U6A for an FF2 output. Flip-flop U6A 
is set onthe rising edge of CK/2 after the user responds to DEMAND by raising 
DATA STROBE. Signal FF9*, when high, is а parity error signal which is gen- 
erated by optional parity checker U2/U20 whenever a parity error is detected 
in the user data bit configuration. 


2. Chip Select Signal Generation - Chip select signals CS1* 
through CS4* and CS6* through CS8* are generated by chip select generator U51 


from the five most significant bits of the Processor CCA's address input, ADR11* 
through ADR15*. Processor CCA input signals MEMW* and MEMR* аге com- 
bined to produce signal MEM R/W*, which is used to enable 051. Refer to 
table 4-4 for the enabling function of each chip select signal. 


3, Timing Signal Generation - Signal OSC 2 from the Pro- 
cessor CCA or signal FF2 produces print control clock signal OSCFF, which 
clocks print control U43B whenever OSCFF goes low. 


с. User Input Character Transfer 


User system print or paper motion data characters (repre- 
sented by data bits DATA1-DATA8) enter the Parallel Interface CCA and are 
strobed in data input latch 016 by signal DATA STROBE. The data charac- 
ters aretransferred to ASCII driver 021 if the data characters are ASCII-coded 
(і.е., if signal FF1* is active, and signals FF9 and CODE CONVERSION* аге 


inactive). 


Seven data bits, D1-D7, are transferred to ASCII driver 021 
directly. The eighth bit, signal TB8, is controlled in one of two ways. When 
transmitting print characters, signal TB8 follows DABTS when ап 8-bit interface 
is used and is low when a 7-bit interface is used. When transmitting a paper 
motion control character, DABT8 is controlled by paper instruction bit ТРЕ. 
Signal ТРІ is controlled by signal PI when either the TCVFU or DAVFU is en- 
abled, andimplies a vertical format type paper motion control character. When 
signal PI is low, the paper motion character, if any, is ASCII-coded. 


4-20 @ 4643 PRINTER SERVICE 


Ес ES 


C 


С 


Ес ЗЕ; Ж ыо ЛЕС о ЕС 


4 


r 


THEORY ОЕ OPERATION 


(г 70 t 39945) 
тлелӛета 


2014 [euow sung ззејлојиј 


амуиза ануыза 


лз 


«б хэ! 


тәтїе+=д our T-3420uS ooo ЗЕР) з 11815 он: 380415 мъча 
78- 1 ТЕЛ 
8-% әт HI 1418 15+38081$ VIVO хай 


50% 5213ЬЕ +8975 334308 + 


AS+ AS+ 


Wad VHS 


834308 


ау Wd 308 mà 
„амуиза 


амуиыза 5351 


832404 ЧУ014,1103 833308 


4-21 


амуыза амулза 


амуяза Ё 
изеп 92 
мета 


380815 vive 


на 


+ МО15НЗАМО2: 3403 
МаА3/440 А115Ч4 


20938 


„МЭ ALLYYd 


язаузн 
2081402 „N3 3⁄1 1182; 101 140 
снунза „я лаа эпа ат за нона 
asn з У 104 ang 91 333308 avo? 
палча 
ӨТЕН на +3317 814318 SNA RON 
7 4,380818 мамо INIELS «Ма палої 
133 ЫЯ 
№+ H21v1 20 
КЕТТЕТ NO119QH15NI 
ле БЕК 
зотунанзд усе п 
880 - 180 3002 
ЕР ЕЕ нахозно 
61n ка AllHVd 
(30883 АЛІНУ) , 633 ozfiyzn 118 ALiavd 
N3A3/000 А118У4 
380815 мама 
< 33250 
+ 
141% 80 380415 VlVC 
MI 
4 БЕТІН (woud вхоба) |83 2/1 118-2 + ва NOTLONYLSNI 43444 
тизм (288) Cp sie (CIWNGI 140) 
184-144-4 аздай 880-180 33183AN03 @vivd-tvivd 
9гп 3002 
гизи 8) 
ззатна 
ланнмно 
А Заур 37i 17915 ва 
33401 заліза 
ЕЦ À 115ү | “еп 
теп 
кома 


єг (гн5 = 


891-19 


#0М29+ 
ай Wd ang ат 


M33308 амоп 


Ци 
NOTidO 
03421 


жіМ2184% 
1М2184%30802 7081802 


3081802 
INNOD 301 


вепумелоу:п 


Аба 830У38 34У1 <52%04У 


(022) 
1ND18d 


„ма 1014 


„ма аззнзаноз zen 


от 118 (таза Пиза 
упалма+ 1331499607) 


6 118(133•,152% 118 293% 
(,1334•152•8 ном) 


8-1 5118 553800У 805532084 


ззанайу #33318 


(муза X X1) 
u344n8 „52р 
3N11 
BEN/LEN 


880-144 


«МР 


133 152 


МИЗИ» 13391532 


3314002 мр з 11044 ПЗАЧИ 


ануиза 


(015) 

[ |] «31а азамуаха IND 401 палма/1034 

рала 1ота| H 

ET NO1140 (мова FX9SZ) 
W3ATNG A802 НЭМГ woud өліні #340530 у 1н144/ 03590 
viva ж 2 "Ом 8155 4834 AT ange SOL Лола 
ГЕТЕ «UON 4155 4834 xad ss3adav E 
№1130 250 
ЫН „на палма Узангод 
+ МЗ 31 0109 553804у 


Ес 


с ж NOISH3ANO3 240) «= 
144 


Зззапя амол 


КІЛТПЕН 


„3902 1941905 


v Ad апя 01 


< | Снуиза 


8У312 #33308 + 87315 834308 


340815 мама 


87312 
БЕЕК 
doen 


39312 934308 


4643 PRINTER SERVICE 


ТНЕОКҮ ОЕ ОРЕКАТТОХ 


(г то г 3əəus) 
мгегЗеці 


Х2014 [euonoun, ээеттэзчіІ 
тепетеа əurr-1rousS Оаа 
“ф-р InI 


КЕРЕ 
azın 


ССА 


30543 А11898 
з] 


301 БЕШ 
Ма I зне] раци 
oi ТЕГЕЛ 
МЕСТЕ ERO 
33Sn 3NI1 NO эт 
14 
№25 
PETSERI 
нотом 
213534 нма woud 
14 
ззатлта 
хомапозна Я? 
уп 
ud 
] v22 


805532084 мона 


M/U изн 


” нум изн < 


MOlVU3N39 
123135 

dIH2 

181 


«852-,952 у52- „152 


yoo 
805532044 нома 


БЕРМЕСІ 

5534800У 
805532084 
ESN 


508 553800ү 834404 8-І 5118(У 


8343308 
avo? 


7081402 хэр 


3033 А118Ү4 
ONIAOW 834ү4 


амунза u3sn 


нап ЗМІЛ NO 


AY 3NI1 NO < 


%35П 3NI NO 


лә тате OV 


#0 х2 


„171м3 AGAVE NO1VN3N39 


171073 
Е] 


3002 4015 палму 


Md 


(ots) 
амэ 401 


пзлуа/1014 


„у Wd 3nd 01 


n 


18154/ „азлма 


ANTYd/N4AvG 
o gern 


9005 
1891$ пача 


3002 азанмеха 


12 


mI 


2041402 
1Nn02 
о ИИ а 


518 IND 


(8084 8 X 952 
нзасоза 
53402 
7084405 
ШЕРІ 


«З Wd ang ал 


12 


«0 я 


» 135нзамо2 


азвнзанаэ #2 
ә Nn p 


3002 Q3SN3CNO2 


3002 1014 


43002 1081802 


HOLY) 
7108 LNOD 
жеп 


«с "fd ing ат 


«па uaddng 


104102 уд 
3NI1 340 

9 gon 

Md 


340415 vivd 


а 


УЗАТНА 
5П1У15 
ЗЭЎЗНЗІМІ 
805532084 
een 


А+ 


83094-13099 104 1404 


№22 
905532099 н0н4/01 
га 


Я узлізовмуні У 
лмнопозитата 
een 


:ж52 


1 


920 


41 


1н8) 


244-184 


з СЗОМУЧХЗ 


+ G3SN30N09 
lNINd/,DJAVG 
ж110У3 ndAva 

aV ЭМГ NO 


» 50 


„989 


M/H WIW 


«1103 333308 


BEN/LEN (THS 


8840-18 


4643 PRINTER SERVICE 


4-22 


THEORY ОЕ OPERATION 


NORMAL 


FIXED 
| PULSED: STROBE 


CK/2 — U U U U 
і 
ВЕАРУ 
(css* мем) __Ш_ i 
| 
i 
ON LINE МЕН с = 
(С53% MEMW*) 
! 
| 
LOAD BUFFER 
(С53% MEMW*) 201221 | 
| 
| 


DEMAND 


(FFL) гг 


USER DEMAND аты ы аў 


р Я -Z - жж 


МОТЕ 


ZZZZZZ UNDEFINED AREA 


245123 434 


Figure 4-9. Parallel Interface Timing Diagram 
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If the characters are not ASCII-coded, they are transferred to 
an optional code converter PROM, MEM?2, which encodes the characters into ап 
equivalent ASCII format. МЕМ2 is enabled when signals CODE CONVERSION* 
and FF1* are active and signal FF9 is inactive. While МЕМ2 is enabled, ASCII 
driver 021 is disabled. 


The output of ASCH driver 021 or code converter МЕМ2 is fed 
via data bus DB1-DB8 into the line buffer locations specified by address bits 1 
through 10 obtained from address counter U36/U43A and DAVFU print control 
flip flop U43B. 


d. Line Buffer Operation 


Line buffer U37/U38 is à 1K by 8 RAM used to store ASCII- 
coded print data and vertical format data characters. Data may be written into 
the line buffer by either the Processor CCA or Parallel Interface CCA. Data is 
read out of the line buffer only by the Processor ССА. Тһе Parallel Interface 
CCA may write into the line buffer by using signal WRITE for chip select and 
enabling purposes. The Processor CCA may write into the line buffer by 
using signals CSI and MEMW апа ҒЕ1%, and may read from the line buffer by 
using signals С51, FFl1* and MEMR. The Processor CCA uses the DBUFI1- 
DUBFS8 bus and through bi-directional transceiver 023, the DB1-DB* bus to 
access the line buffer. Bi-directional transceiver U23 is enabled bythe express- 
ion ADR15* • С53% + CS6* (МЕМ R/W). In addition, the direction of the data 
flow within 023 ССА is controlled by signal MEMW*. When low, signal MEMW* 
allows the Processor ССА to write into the line buffer. Whenhigh, signal МЕММ ~ 
allows the processor to read from the line buffer. 


When loading userdata, nine of thetenline buffer address bits 
are supplied by the address counter onlines ACBIT1-ACBIT9. The tenth address 
bit is obtained from the DAVFU/PRINT control U43B. When the line buffer is 
either read or written into by the Processor CCA, addressing is controlled by 
Processor address bits ADRO*-ADR29*, 


1. Line Buffer Loading Completed - After loading a line of 
print data into the line buffer U37/U38, the user system must send a paper 


motion controlcodeto terminate that line. Control codes decoder МЕМІ issues 
signal CONTROL CODE*, provided that signal FF9* is not active. Signal CON- 
TROL CODE*, when active, allows U13A to reset, which in turn clocks buffer 
signal BUFFER FULL*. Signal BUFFER FULL* is routed through processor 
interface status driver U39 to bus DBUF1-DBUFS8, thereby informing the Pro- 
cessor CCA that the load operation has been completed. 


2. Line Buffer Interrogation - In order to read from the line 


buffer U37/U38 memory locations, the Processor ССА must determine the begin- 
ning and end of the line just stored. То do so, the Processor CCA first reads 
the currentaddress counter count, using the expression CS2* *MEMR* to enable 
both address count driver U52 and address pointer driver U22. Since the last 
character location on a line of print is the paper motion control code, the Pro- 
cessor CCA knows wherethe endof theline is. The address count is then placed 
on the low 8 bits of the processor address bus ADRO*-ADRO7*. Ву decrementing 
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the address bus, each location of the line buffer is addressed and its contents 
examined. Processor address driver U53, which accesses the buffer address 
bus, is enabled by active signal С51%, with signal ЕКІ inactive. 


3, Line Buffer Address Counting - Address counter U36/U43A 
provides the location address for the line buffer when loading user data. A line 
may have upto 132 print characters and one control code. Address counter U36/ 
U43Aisa 9-bit binary counter whichis cleared by the LD BUF PUL B* or BCAD* 
signalwhenlow. Providedthat signals 139FF*, DAVFU FAULT*, and CNT DIS* 
are high, signal DEMAND will initially preset the address counter to a count of 
one beforethe user input character is received (signal DATA STROBEnot raised 
yet). Each time that signal DEMANDis raised, the address counter will beincre- 
mented by one count. 


Address counter U36/U43A is only a 9-bit counter, and 
10 bits are required to access the 1024 line buffer locations. A tenth bit is gen- 
erated by wire-ORing Processor CCA address bit ADR9* with the DAVFU/ 
PRINT* signal. When signal FF1* is active, the tenth address bit is controlled 
by signal DAVFU/PRINT*. 


Figure 4-10 is a memory map of line buffer U37/U33. 
Location 0 is used for Processor CCA testing. Locations 1 through 222 are 
dedicated for print data and format control characters. Locations 223 through 
5llarenotused. Locations 512 through 1022 are dedicated for TCVFU or DAVFU 
characters. Note that the actual print data and format control character location 
is dependent upon the print density in use. If normal printing is used, 132 print 
data characters plus one paper motion control code character will make the 
maximum characters (total characters per line to be printed) total 133. If op- 
tional expanded printing is used, the maximum number of characters will be 
67. For optional condensed printing, the maximum number of characters will 
be 221. 


The maximum number of print data characters perline may 
not always be used. A terminating code is sent by the user system whenever a 
line of print data is completed, and that code will add one additional character 
to the total character count. For example, if in the normal printing mode 70 
print data characters were sent by the user system, a total count of characters 
would be 71. Total memory space allotted for TCVFU or DAVFU characters 
is 512, spread over locations 512 through 1023. Not all locations are used. 


4. Maximum Count - The DPC Parallel Interface CCA can 
accept a maximum of 220 print characters per line, and a maximum of 510 
DAVFU characters per DAVFU 1о44 operation. Characters beyond the number 
of 220, or 510 when loading DAVFU data, are not registered. This function is 
implemented by top count decoder MEM3, a 256x4 PROM. МЕМЗ monitors the 
address counter bits ACBITI-ACBITO along with signal DAVFU*/PRINT. When 
signal DAVFU*/PRINT is high, МЕМЗ generates print buffer top count signal 
PBTCNT when the count reaches 220. Similarly, when signal DAVFU*/PRINT 
is low, MEM3 generates top count signal PLOT/DAVFU TOPCNT when the count 
reaches 510. Signal PBTCNT inhibits, through the top count control, WRITE*, 
preventing the excess characters from being written in the line buffer. Signal 
nal PBTCNT, through signal 139FF*, also disables the address counter. 
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Figure 4-10. Line Buffer Memory Location Mapping 
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Signal PLOT/DAVFU ТОР CNT forms part of the logic 
that generates DAVFU FAULT:*; if signal PLOT/DAVFU TOP СМТ is encoun- 
tered while DA STOP CODE is inactive, signal DAVFU FAULT* is generated. 
This signal is transmitted through the processor interface status drive 039 to 
the Processor ССА, generating а printer fault condition. Signal DAVFU FAULT* 
also inhibits the address counter. 


5. DAVFU Fault Signal Generation - DAVFU fault signal is 


generated by fault generator U13B under one of three conditions: 


(а) Excessive number of characters 
(b) Odd number of characters 
(c) Parity error (if parity option is installed). 


Gate U4lAis activated when the number of DAVFU charac- 
ters is excessive; i.e., when top count has been reached (510) and no stop code 
has been detected (DAVFU STOP CODE*), When gate U41A is active, it is ORed 
through gate U41C, allowing fault generator flip-flop U13B to be set. 


Gate U41B is activated when the number of characters is 
odd (AC BIT 1), anda stop codehas been detected (DAVFU STOP CODE). As in 
the previous case, when U41B is active, itis ORed through U41C, setting U13B. 


А parity error condition sets U13B directly. When U13B 
is set, signal DAVFU FAULT* is activated. With DAVFU FAULT* active, the 
address counter is inhibited, and the Processor CCA is notified of the fault con- 
dition via the Processor Interface Status Driver U39. 


6. DAVFU CharacterStorage -DAVFU characters are stored 
inline buffer U37/U38 memory locations 512 through 1022, as follows: The 
user system sends а DAVFU START CODE signal (156 in octal notation) via the 
DB1-DB8 busto control codes decoder MEMI. The DAVFU START CODE signal 
is decoded and routed to print control U43B, which sets when signal OCSFF goes 
low. Signal DAVFU/PRINT* is generated and is used in conjunction with signal 
FFl, when high, to store DAVFU data characters in the line buffer. Up to 510 
DAVFU data characters may be stored; however, the total count must add up to 
an even number or a DAVFU fault is generated which prevents any further line 
buffer storage while the fault exists. 


At the end of the DAVFU character storage operation, the 
user system sends a DAVFU STOP CODE signal (157 in octal notation), which 
is decoded by МЕМІ into the DAVFU STOP CODE and CONTROL CODE signals. 
Signal CONTROL CODE* disables signal ЕЕ1, which goes low and inhibits any 
further line buffer storage of DAVFU characters. 


e. Paper Motion Characters and Paper Instruction 


Paper motion characters ífallinto two categories: ASCII-coded 
and VFU type. ASCII-coded paper motion characters include CR, LF, and FF, 
with paperinstruction bit PI low. VFU-type paper motion characters are accom- 
panied by ahigh level PIsignal, andare codedas follows: the four least signifi- 
cant bits of the character comprise a valuefield, whilethe fifth least significant 
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bit defines the method used to read the value field. For example, if the value 
field equals Тапа bit 518 zero (tape channel), paper is moved until tape channel 7 
is encountered, andisthen stopped. Onthe otherhand, if the value field equals 7 
and bit 5 is a one (step count), paper is moved seven lines and then stopped. 


Е. Parity Checking 


When optional parity checking is enabled, the user system adds 
а parity bit to the complement of data bits and PI bit, if any. Parity checker 
U2/U20 monitors the odd/even content of the character bits along with the parity 
bit, and qualified PI bit TPI. If the content is different from that specified by 
odd/even parity selection signal PARITY O*/E, two signals are generated: FF9* 
and PARITY ERROR. Signal FF9* enables space code generator 019, causing it 
to replace the erroneous character with a blank. Signal PARITY ERROR is 
transmitted as a status signalto the user. In addition, it is used to set fault 
generator flip-flop U13B. Note that signal FF9* is either set or reset once рег 
character, whereas signal PARITY ERROR is reset once per line. 


g. Clearing Data 


The user system may transmit signal BUFFER CLEAR* at 
any time to reset all Interface CCA circuits. Signal BUFFER CLEAR* is gated 
into signal BCAD* when signal DEMAND is active. The BUFFER CLEAR* signal 
also sets buffer clear latch U30B to issue signal BUFFER CLEAR. Signal BUFFER 
CLEAR conditions latch FF2 to be reset, causing signal FF2 to go low. With 
signal FF2 low, signal WRITE* goes high, and line buffer loading is inhibited. 
Signal BCAD* resets address counter U36/U43A and parity checker U2/U20. 


Another method used to clear the parallel interface circuitry 
is the use of signal LOAD BUFFER, sent by the Processor ССА via control latch 
U54. Signal LOAD BUFFER, whenhigh, is processed by a pulse shaperto pro- 
duce two signals: LD BUF PUL A* and LD BUF PUL B* (1oad buffer pulse A 
and B, respsectively). These pulses, when active, clearthe following circuitry: 


Address Counter U36/U43A 
Expanded Flip-flop U14A 
Condensed Flip-flop U14B 
Count Control U11B 

Fault Generator 0138 
DAVFU/PRINT Control U43B 
Line Control U6B 


When signal LOAD BUFFER goes low, the following circuitry is cleared: 


ЕЕ! Latch U13A 

Top Count Control U7/U12A/U34 
Buffer Control U12B 

Parity Checker U2/U20 

Demand Control U5B 
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he ТСУҒУ Operation 


The TCVFU option allows vertical format data from a punched 
paper tape to be routed to the Processor CCA. Data is routed via the DB1-DB8 
bus through bi-directional transceiver 023 and over the DBUFI-DBUFS bus. 
Since there are 12 TCVFU data channels plus a TRRQ (Tape reader request) 
channel, the Processor CCA must read each TCVFU character in two steps. 
Lower TCVFU channel signals CH1-CH6, plus СН13, (representing a sprocket 
clock), and TRRQ (tape reader request) are routed through lower tape channel 
driver U25. Upper TCVFU signals СН7-СН12 are routed through upper tape 
channel driver U26. The Processor CCA utilizes chip select signals CS7* and 
С54 to access TCVFU data. However, to transfer the TCVFU data from the 
tape reader to the Processor CCA, the printer operator must press the READ 
pushbutton located on the tape reader. This action sends the TRRQ signal to 
the Processor ССА via the DB1-DB8 bus, through bi-directional transceiver 
U23, and over the DBUF1-DBUF8 bus. The Processor CCA, in turn, activates 


signal ENRDR* (enable reader). Signal ENRDR* is routed to the TCVFU ССА 
to enable the TCVFU motor. 


Each time the Processor CCA reads a TCVFU character off 
the tape, it stores it in the VFU portion of the line buffer within the Interface 
ССА. When all TCVFU characters have been read once and stored, the Pro- 
cessor ССА performs another complete read operation. This time, each char- 
acter read off the tape is compared against the same character stored during 
the first read operation. If all characters compare, the TCVFU 1оад operation 
is complete. ІЁ а mismatch occurs in atleast one character portion, а third 
read operation is performed and compared against the contents of the VFU mem- 
ory stored during the second read operation. 1f necessary, а fourth or fifth 
read operation is performed until two successive read operations match. If no 
comparison is obtained within five read operations, the TCVFU load Operation 
is aborted and the number 10 is displayed on the optional status display. 


Unlike the loading of DAVFU characters, the printer must be 
offline while loading TCVFU characters, and all handshaking operations are 
inactive. 


4.4.2 Serial Interface CCA (Optional) 


The Dataproducts Serial Interface CCA is designed to accept 
data from the user system in serial form, convert it to parallel form, and then 
to transferthe converted data to the Processor CCA. The following paragraphs 
describe the interface considerations between the Serial Interface CCA and the 


user system, the serial interface hardware, data management, and sequential 
operation, 


a. Interface Considerations 
=кеттасе Vonsiderations 


Two types of serial data transmission can be accommodated 
by the Serial Interface CCA: RS232C, and 20 mA Current Loop. A selector 
switch within the Serial Interface CCA selects either type. 
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1. В5232С - In this type of serial interface, discrete voltage 
levels are used fortransmitting data as well as for interface communication. A 
signal is ON or SPACING when its voltage level is more positive than +3V; a sig- 
nalis OFF or MARKING when its voltage level is more negative than -3V. The 
data bits are low true. 


2. 20-mA Current Loop -Inthistype of serial interface, data 
and communication signals are transmitted by means of two current loops: re- 
ceive and transmit. The receive loop is made up of а two-wire (ВХО+, RXD-) 
current source supplied bythe usertothe Serial Interface CCA. Within the Ser- 
ial Interface CCA, the two wires of the receive current source are terminated 
in a current-sensing device. 


The transmit current loop is controlled by the printer and 
terminated іп а current-sensing device at the user end. Its purpose isto provide 
the user withprinter status information. The presence of currentinthe transmit 
loop indicates that the printer is able to receive data. The absence of current 
in the transmit loop indicates that the printer is busy. 


Ь. Interface Signals 


Table 4-4 lists and defines the interface signals connected Бе- 
tween the Serial Interface CCA and the user for both RS232C and current loop 
systems. Pin assignments are given for a standard 50-pin connector. Pin 
assignments for the optional 25-pin connector are given in Section VI of this 
manual. 


TABLE 4-4. SERIAL INTERFACE 50-PIN AMP CONNECTOR PIN 
ASSIGNMENTS 


Definition 


Signal Ground - This conductor establishes the 
common ground reference potential for all 
interface circuits. 


33 (АА) М/С 


22 (BB) Received Data - This user-generated signal trans- 
mits all print, format and control code informa- 
tion to the printer. This signal will only be 
looked at when the following signals are in the 
ON condition: 


(1) Data Terminal Ready 
(2) Data Set Ready (Optional) 
(3) Received Line Signal Detector (Optional) 


а | TORT LA 
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SERIAL INTERFACE 50-PIN AMP CONNECTOR PIN 
ASSIGNMENTS (Contd) 


Definition | 


(RxD+) 


Data Terminal Ready -DTR - This printer-generated 
signal indicates that the printer is able to receive 
data. This signal is on when: 


) Printer power is on 
) No printer faults exist 
) Printer is on line 

) Print buffer is not full 


If the DTR signal goes off due to a PAPER OUT 
condition, it is possible that valid data may still 
be stored in the printer buffer. In order to print 
the remaining data, paper must be reloaded and 
the on line mode re-entered via the ON LINE 
control panel switch. Any data remaining in the 
buffer will be printed and the printer will receive 
more data as soon as the DTR signal goes on. 


Busy - This printer-generated signal is used to send 
status to the user. BUSY will be in the on condi- 
tion whenever: 


(1) Data Terminal Ready is in the off condition. 
(2) The print buffer is more than 3/4 full. 


Data loading can continue after the BUSY signal goes 
active; however, any datatransmitted after the buffer 
is full will not be stored in the printer and the DTR 
signal will go off. 


Data Loading can continue after the BUSY signal goes 
active; however, any data transmitted after the buffer 
is full will not be stored in the printer and the DTR 
signal will go off. 


Receive Data Plus - This user-generated signal trans- 
mits all print and control code information to the 
printer. This pinis positive with respect to (RxD-) 
when loop current is flowing (marking). This sig- 
nal also indicates the status of the user equipment. 
Current is to be maintained in the loop, except 
while data is being transmitted, to indicate that the 
user equipment is in a ready condition. The 
absence of loop current for the period of one full 
transmission character will be interpreted by the 
printer as BREAK, indicating that the user equip- 
ment is not in a ready condition. 
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TABLE 4-4, SERIAL INTERFACE 50 PIN AMP CONNECTOR PIN 
ASSIGNMENTS (Contd) 


11 


20 


23 


21 


24 


Signal 


Definition 


(RxD-) 


(TxD+) 


(TxD-) 


(CC) 


(CA) 


(CF) 


(CB) 


(BA) 


(CE) 


+ 


Receive Data Minus - This signal is the current loop 
return for Receive Data. 


Transmit Data Plus - This printer-generated signal 
indicates that the printer is able to receive data. 
Current is allowed to flow in the transmit loop 
when: 


(1) Printer power is on 

(2) No printer fault exists 

(3) Printer has been placed on line 
(4) Print buffer is not full 

(5) Printer is not BUSY 


This pin is positive with respect to (TxD-) when loop 
current is flowing ("ЕЕАРУ"). 


Transmit Data Minus - This signal is the current 
loop return for Transmit Data. 


Data Set Ready - This user-generated signal indicates 
the status of the user equipment. The off condi- 
tion of the DSR signal indicates that the printer 
must disregard signals onthe other interface lines. 
The on condition indicates that the user equipment 
is in a ready condition. 


Request to Send - This printer-generated signal is 
held in the off condition to maintain the printer 
in the receive-only mode. 


Received Line Signal Detector - This user-generated 
signal, when in the on condition, indicates that the 
data communication equipment is receiving a signal 
(from the signal source) which meets its suitability 
criteria. These criteria are established by the 
data communication equipment manufacturer. 


Clear to Send - Not implemented. 
Transmitted Data - Not implemented. 


Ring Indicator - Not implemented. 
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с. Hardware Description (Figure 4-11) 


Figure 4-11 is a block diagram of the circuits which imple- 
ment the Serial Interface CCA, including microprocessor chip U3, USART chip 
U26, input buffer 014-174, print buffer U29-U30, and associated devices and 
logic circuits. The Serial Interface CCA performs three main functions: 


1. Converts serial data of either the RS232C ог 
Current Loop type into parallel form. 


ds Processes and stores the converted data, and upon 
request, transfers it to the Processor CCA. 


3. Channels, but does not process, data from the 
optional TCVFU reader and the option header 
to the Processor CCA. 


1. Control - Operation of the Serial Interface ССА is under 
control of two processors: internal, and external. The internal processor, 
hereafter referred to as the interface processor, is comprised of micropro- 
cessor chip U3, system controller chip U25, and clock generator chip U2. The 
external processor, hereafter referred to as the print processor, in general 
refers to the Processor CCA. 


Each processor has an 8-bit data bus, an 16-bit address 
bus, and memory- write and memory-read control signals. Each 16-bit address 
bus is used to select a device from the complement of input/output devices con- 
nected to it, and where applicable, to specify the location within the selected 
device. The 8-bit data bus throughputs data between the applicable processor 
апа ће selected device. The memory-write апа memory-read signals specify the 
direction of the data flow. 


For example, when the print processor intends to trans- 
mit data to one of the devices within the Serial Interface ССА, it first places 
data on bus DBUF1-DBUF8. Then, it activates control signal MEMW, deacti- 
vates control signal MEMR, and places the address of the applicable device 
on address bus ADRO*-ADRI15*. Тһе procedure is similar when routing data 
from the Serial Interface ССА to the print processor, except that read control 
signal MEMR is activated, and write control signal MEMW is deactivated. Note 
that, whenthe print processor addresses the Serial Interface CCA (oranyInter- 
face CCA), address bit ADR15* must always be active. 
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Channeling data internally between the Interface Processor 
and one of the devices connected to it involves internal data bus D1-D8, inter- 
nal address bus А0-А15, and internal read/write control signals IMEMR* ала 
IMEMW*, with print processor address bit ADR15* inactive. 


C 


Table 4-5 lists the data bus, address bus, and control signals 
associated with each processor. 


TABLE 4-5. PROCESSOR I/O AND CONTROL SIGNALS 


ЕЗ p Hee E= ДЛО 


г 
Processor Data Address Control 
Signal Signal Signal 
———— ER 
Interface D1 - D8 AO - Al5 IMEMW 
(Internal) 
IMEMR 
Print DBUF1 - DBUFS8 АРКО" - ADRO9* MEMW* 
(External) 
АГВ115 - ADR15* MEMR:* 
(ADR10* not used) V d 
i 
L 
4-34 @ 4643 PRINTER SERVICE 


СЕ 


4-35 


егет моста У00 


әоерләҙші теттес 


Б 34541424 


THEORY OF OPERATION 


“1179 олпЯта 


2 хая “іча 1 
тинг ў 
zo 
| 2 ü нав волуванао 
3907 
й то га 
mov 


ET 


ногу 
801116 


wee 


зм ал 


лумомао 
өп въз 


un 


узаузн 
ВАЗАПОУА | NOI L40 
ма ALYA мона 


нодул 
ламэ ал 


маттощ. 
- моо 

БЕТЕР 
sen 


Anant 
ығына 


нодувоз 
вита 


СЭР 


(808 553наау 
зуммашми 


ava 


КТЕП 


злвумз пал 


(C pem 


NT 


копа 


31в9н3 палої | Уа0узн 
wows 


791501 


3201 зам 


чо 


78118413194 


225653455 
мэ < 
аў sanua ‘ношу 
wana әлін "woo 
“нае pre 
gin s £W3W 


50 


4989 «сво! 
“зімах HIMNIN 


ма палма 
ма мноо 3009, 
N3 палої 

4101nv 
EREE] 


ззаузн 
оао. 
тона 


нзмша 


ЕСН 883 ҮНЭ 


моцго 


азл 


чи мон 
вази 
ЕТЕГІ 


193135 


(sna везноом 
лумизіхз 0/4 
«Бау - 984 


ГЕРС 
ssauaav 
лумызіхэ 


ау Wagan INI. 


(sng ssauqqv 
лумнзімі оа 


yanya 
ozn 
E 


(808 ssasqov 
лумнзіха о/а 
sisav - „р 


чно 
WALSAS 


ven 


«2452 059-553 


“эма LOSH - „1521 


зоузизїм 
4001 
амамипо 
123138 понімоо WOHs/OL 
чно зомзчзім 
зумизам заманзами 
in zez su 
монос 


4643 PRINTER SERVICE 


THEORY OF OPERATION 


From the standpoint of control, the complement of devices GEN 
within the Serial Interface ССА may be divided into three groups. One group of i, 
devices is underthe exclusive controlof the interface processor, while the sec- 

ond group of devices is under the exclusive control of the print processor. The 

third group of devices is accessibleto either processor оп а time- shared basis. 

Device control is effected by means of two sets of chip-select signals developed 

from the five (or six) most significant address bits of each processor. Chip 

select signals CS3* - CS8* and CS12* are generated by externaladdress decoder 

1134 from print processor address bits ADRl11* - ADRI15*. Similarly, chip 

select signals ICS1* - ІС510 and ICS16* are generated by internal address 
decoder Ul from interface processor address bits All - A15. 


Lo dL 


Е 


Another internal address bit, А10, is selectively used фо 415- 
tinguish between two devices that share a common chip select signal. External 
chip-select signals are listed in table 4-3. Signal CS12 is generated within the 
Serial Interface ССА by ORing CS1 with CS2. 


Table 4-6 lists the internal chip select signals and describes 


their functions. 


TABLE 4-6. INTERNAL CHIP SELECT SIGNALS 


0 0 0 0 0 0 Select Program ROM МЕМІ 


[E uw. E E c dL = 


C 


ICSIAx 


= 


ICS1B* Select Program ROM MEM2 


Select I/F Control Latch 016 


ICS3* 


ICS4* Select I/F Info. Latch U17 


© 


ІС55АЖ Select Input Buffer 014, 04 


° 
- 


1С55В« Select Optional RAM 015, U5 


ICS6* 1 x Select Scratch Pad U12, U13 
ICS7* 0 x Select Output Latch 027 
ICS8* 1 x Select Input Port 08 

ICS9* x Select Primt Buffer 029, 030 


for internal write, together 
with internal buffer address 
driver 1728, U45. 


Select Mode Status Port U7 


Select USART 1726 


C 


Е. cP. 
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^^ 2. Data Воз Structure and Device Description - There аге а 

` / total of three data buses within the Serial Interface ССА: DBUFI - DBUFS, 
ОВ! - DB8, and D1 - D8. Bus DBUFI - DBUF8 channels data between the Ser- 
ialInterface ССА and the Processor ССА. Three devices connect to bus DBUFI1- 
DBUFS8: interface information latch 017, interface control latch (16, and bi- 
directional driver U18. Latch 1717 stores status information supplied by the Ser- 
ial Interface ССА from data bus Dl - D8, under control of internal chip-select 
signallCS4 along with IMEMW. The contents of U17 are periodically sampled 
by the Processor CCA under control of external chip-select signal CS6. 


Latch 016 stores status information supplied by the Pro- 
cessor ССА under control of external chip-select signal CS3 along with MEMW. 
The contents of U16 are periodically sampled by the interface processor under 
control of internal chip-select signal ICS3. 


Bi-directional driver 018 serves as the bi-directional port 
betweenthe Processor CCA and the Serial Interface CCA. With the exception of 
status information, whichis channelled through Ul6 and U17, all other informa- 
tion is routed to data bus DB1 - DB8 through U18, under control of the Processor 
ССА. The expression MEM W/R * ADRI15 + С53%% С56% implies that U18 is 
selected any time the Processor CCA performs a memory write or read from 
the Serial Interface ССА (ADRI5), аз long as CS3 and CS6 are inactive. Signal 
MEMW* controls the direction of data flow. When MEMW* is low, data flows 
from the Processor CCA to the Serial Interface CCA. .When MEMW* is high, 
data flows from the Serial Interface CCA to the Processor CCA. 


га Data routed through U18 includes the following: 


(а) TCVFU lower channels through driver U21 to the Pro- 
cessor CCA under control of external chip-select signal С57. 


(b) TCVFU upper channels through driver 020 under con- 
trol of external chip-select signal CS4. 


(с) Optionheader data through driver 019, under control 
of external chip-select signal С58. 


(d) Print or DAVFU data from the print buffer U29, U30 
to the Processor CCA, under control of external chip-select signal CS12 along 
with MEMW/R. Note that when CS12 is active, the 10-bit print buffer address 
is supplied by the external address driver 1731, 1745, апа 1746, 


(е) Character validation data from the Processor ССА, 
written into the print buffer under control of external chip-select signal CS12, 
along with MEMW/R. As in the case described in (d) above, buffer address is 
supplied from U31, U45, U46 under control of CS12. 


(£) Print buffer address pointer, from location 0 of print 
buffer U29-U30, to the Processor CCA, under control of external chip-select 
signal С512, along with MEMW/R. Buffer address 0 is supplied by the external 
address driver U32, U45, and U46. 


а; 


— чл зо чл —3 са а 
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Bus рві - DB8 channels data between devices 019, 
020, 021, U29-U30 and bus DBUF1 - DBUFS8 through bi-directional driver 018. 
In addition, Баз рві - DB8 channels print and DAVFU data from bus D1-D8 
through either U6 or MEM3 to the print buffer as follows: 


Assume that the interface processor intends to write 
a print character at a certain location in print buffer U29-U30 and that the code 
conversion option is disabled. To do this, the interface processor places the 
ASCII-coded print character on bus D1-D8, specifies the character location on 
internal address bus А0 - А9, and activates internal chip-select signal ICS9 
along with IMEMW. With ICS9 and IMEMW active, and with no code conversion, 
U6, U29-U30, and U28-U45 are chip-selected. Accordingly, the print character 
is routed from D1-D8 to ОВ! - DB8, and written into 029-030 at the location 
specified by internal address driver U28-U45. Note that the interface processor 
can only write into print buffer U29-U30 but cannot read from it. With code con- 
version enabled, the data path is similar to that described above, with MEM 
replacing U6. Device МЕМЗ, when selected, converts the coded character of 
D1-D8 into an equivalent ASCII-coded character and places Шоп bus DB] - рвав. 


Bus D1-D8 serves as the bi-directional data path be- 
tween Ше interface processor and the various memory and I/O devices connected 
toit. The function of each device is listed below. 


(1) Input Port 08 - When selected by 1С58, this 
buffered port reads and inverts the state of the DAVFU ENABLE, and TCVFU 
ENABLE lines supplied by the option header. Bit designations are as follows: 


MSB D8 RESET 
7 - 
D6 - 


D4 RESET DELAYED 
D3 DAVFU ENABLE* 
D2 TCVFU ENABLE* 
LSB D1 - 


(2) Output Port U27 - This latched port stores var-. 
ious conditions of the Serial Interface CCA. It is updated by the interface pro- 
cessor with ICS7 e IMEMW. Bit designations are as follows: 


MSB D8 USART and BAUD rate generator reset 
D7 - 
D6 - 
D5 - 
D4 - 


D2 RLSD DLY RST 
LSB D1 BUSY* 


(3) Scratch Pad U12-U13 - This random access mem- 


ory stores various flags, counters, status words, and pointers. It is selected 


by ICS6 on the interface processor and is mapped as shown in table 4-7. 
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TABLE 4-7. SCRATCH PAD MEMORY MAP 


Location (Hex) Contents 


Э 


2800 OPST (Output Port Status) 
2801 RBFLAG (Reset Busy Flag) 
2802 LTFLAG (Line Transfer Flag) 


2804 HLFLAG (Halt Flag) 


2805 | BSFLAG (Busy Flag) 

2806 CMNDST (USART Command Word Status) 
2807 LLCNT (Lines Loaded Counter) 

2808 BLCNT (Buffer Length Counter) 

2809 BOFLAG (Busy Off Line Flag) 

280A HALTPT (Halt Pointer, LSB) 


280B HALTA (Halt Pointer, MSB) 


2 


280С BUSYPT (Busy Pointer, LSB) 


280D BUSYA (Busy Pointer, MSB) 


= 


280E BUFTOP (Input Buffer Тор + 1, LSB) 
280F BUFTPA (Input Bufer Top - 1, MSB) 
2810 HLCNT (Halt Counter) 
2811 COUNT! (Counter #1) 


2812 COUNT2 (Counter #2) 


ял са 


2813 TRLNST (Transfer Line Status Word) 


2814 PTBST (Port B Status) 


—а 


2815 DBLCNT (DAVFU Buffer Length Cntr., LSB) 


Шин» | 


2816 DBLCTA (DAVFU Buffer Length Спіг., MSB) 


2817 DABPT (DAVFU Buffer Pointer, LSB) 


J 


4643 PRINTER SERVICE @ 4-39 


— 1-0 2: 


ТНЕОКҮ ОЕ ОРЕКАТІОМ 


TABLE 4-7, SCRATCH PAD MEMORY MAP (Contd) 


2818 DABPTA (DAVFU Buffer Pointer, MSB) 


DAFLAG (DAVFU FLAG) 


DAFLT (DAVFU Fault Flag) 


PBTAS (PBPT Temp. Store, LSB) 


PBTASA (PBPT Temp. Store, LSB) 


(4) Input Buffer U14-U4-This random access mem- 


огу serves as a temporary storage device for all print and control characters 
supplied by the user system and converted by USART chip U26. It is accessed 
under control of signal ICS5 when А10 is inactive. Input buffer detailed informa- 
tion, including data structure, is given in paragraph 4.4.2, subparagraph c. 


(5) Program PROM MEMI-MEM2 - PROMs MEMI 


and МЕМ2 storethe main program for the interface processor and are accessed 
under control of internal chip-select signals 1С51А and 12518. 


(6) Optional RAM 015-05 - This device is an ор- 
tional extension of input buffer U14-U4, under control of signallCS5 with bit 
A10 active. 


(7) Mode Status Port 07 - This device defines the 
operating parameters of the USART chip, such as number of stop bits, type of 
parity, ifany, characterlength, and BAUD rate. Input to this device is supplied 
in part by the option configuration header and selected in part by parameter 
switches within the Serial Interface ССА. It is accessed under control of inter- 
nal chip-select signal ICS10, and has the following bit assignments: 


MSB и Number of D8 0 0 1 1 


27) Stop Bits D7 0 1 0 1 


Stop Bits X 1 15 2 


D6 Even Parity 


D5 Parity Enable 


D4 Character D4 0 0 1 1 
D3 Length D3 0 1 0 1 
No. Bits 5 6 7 8 
4-40 @ 4643 PRINTER SERVICE 
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D2 | Baud Rate D2 0 0 1 1 


LSB D1 Factor p1 0 1 0 1 


Factor SYNC ХЕ X16 X64 


(8) USART Chip U26 - In its application as a com- 
ponent of the Serial Interface CCA, USART chip U26 is used as an asynchronous 
receiver. Operating under control of internal chip-select signal ІС516, along 
with IMEMW and IMEMR, it converts the serial bit stream into parallel charac- 
ters, inserting or deleting bits as required by the communications technique 
used. In addition to converting serial data into parallel form, U26 tests each 
character for parity (if applicable), overrun, and frame errors. If an error 
conditionis detected, itis reported wheninterrogated bythe interface processor. 
Inputs to U26 include signals REC DATA, REC CLOCK, and 2MHZ CLOCK. 
Signal REC DATA is a gated version of the serial data stream supplied by the 
user system and processed bytheinterface control circuits. Signal REC CLOCK 
is supplied bythe BAUD rate generator, and is used to synchronize U26 with the 
BAUD rate of the serial data stream. Signal 2mHz serves as a time base for 
internal device timing. Output signal DTR indicates that the printer is able to 
receive data. 


Communications between the USART chip and 
the interface processor are performed over data bus D1-D8 under control of sig- 
nals C/D*, RD*, WR* in one of three modes, as follows: 

(1) Data Transfer Mode: C/D* = 0, Врх - 0, УВ“ = 1 
LSB: D1 
D4 Parallel data word transferred from USART to 
D5 the interface processor 


MSB: рв 


(2) Status Mode: C/D* = 1, RD* = 0, WR* = 1 


LSB: Dl = Transmitter Ready 
D2 = Receiver Ready 
D3 = Transmitter Empty 
D4 = Parity Error Status word from USART to 
D5 = Overrun Error the interface processor 
D6 = Framing Error 
07 = Syne Detect 

MSB: D8 = Data Set Ready 
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(3) Command Mode: C/D* = 1, Врх = 1, WR* = 0 
LSB Dl = Transmit Enable 

D2 = Data Terminal Ready 
D3 = Receive Enable Command word from 
D4 = Send Break Character interface processor 
D5 = Error Reset to USART 
D6 = Request To Send 
D7 = Internal Reset 


MSB D8 = Sync 


(9) BAUD Rate Generator 036-035-951 - This cir- 


cuit group supplies the REC CLOCK signal to USART chip U26. Input to the 
BAUD rate generator is the 18-mHz clock supplied by the interface processor. 
With BAUD rate select switch S3 set to the desired BAUD rate, the frequency of 
the output REC CLOCK is 16 times the expected BAUD rate of the serial data. 


(10) Interface Control - This circuit group controls 
communication and data flow between the user system and the USART chip U26. 
The user system may be either the RS232C or 20 mA current loop type. With 
either type of system, the interface control presents a uniform interface to 
USART chip U26. 


The main output from the interface control to 
the USART chip 026 is serial data signal REC DATA. This signal is derived 
either fromthe RxDinput signal of the RS232 type interface, or from the current 
variation in the RxD+/RxD- receive loop, as applicable. Output to the RS232C 
interface includes signals DTR and BUSY. Signal DTR is derived from DTR* 
supplied by the USART chip U26. Signal BUSY is derived from BUSY* obtained 
from output port 027. When the interface is a 20-mA current loop type, the TxD+/ 
TxD- transmit loop is used to transmit the BUSY status; a BUSY condition is 
signified by an absence of current flow in the TxD+/TxD- loop. 


3. Data Management (Figure 4-11) 


Two buffer memories are incorporatedin the Serial Inter- 
face CCA: input buffer 014/04, and print buffer U29/U30. The input buffer 
stores, іп a circular fashion, all print and control characters received from the 
user system, line afterline. Upon request by the print processor, one complete 
line is transferred tothe print buffer, one character ata time. When the trans- 
fer is completed, the print processor examines the contents of the print buffer 
and eventually prints it. Linetransfer is initiated when the print processor sets 
the load buffer signal. This signal is latched in bit D3 of the interface control 
latch U16. When the transfer is completed, the interface processor informs the 
print processor by latching signal BUFFER FULL in bit D1 of the interface 
information latch 017. Іп response, the print processor resets the load buffer 
signal and then the interface processor resets the BUFFER FULL signal. Note 
that the load buffer and buffer full signals operate in a handshaking fashion. 


Therefore, there are two major operations taking place in 
the Serial Interface CCA: loading the input buffer with user-supplied data, and 
transferring complete lines to the print buffer. A third operation, involving 
DAVFU data, is treated in а special way and is discussed in paragraph 4. 3.2. 
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Note that the transfer of data from the print buffer to the print processor is an 
operation involving the print processor but not the interface processor. 


To keep track of the buffer status and preserve the integ- 
rity of the data, the interface processor maintains a group of pointers, counters, 
and flags indesignated locations withinthe scratch pad buffer 012/013. Follow- 
ing initialization, allpointers are reset to the status shown in figure 4-12. The 
main loop pointer (MLPT) points to the location where the next user-supplied 
character is to be loaded in the input buffer, in this case, location 0. Start 
transfer pointer (STPT) points tothe first character location of the next complete 
line to be transferred to the print buffer, in this case location 0. Starting from 
zero, the line length counter (LLCT) increments with each complete line received 
from the user, and decrements with each complete line transferred to the print 
buffer. The print buffer pointer (PBPT) points to the location in the print buffer 
where the next character is to be stored and increments with each transferred 
character. BUSY pointer (BUSYPT) points to the address where the input buffer 
is 3/4 full. The halt pointer (HALPT) points to the top location of the input 
buffer. 


(а) USART to Input Buffer Data Transfer - Figure 4-13 


shows the data structure of the input buffer. When а character is received from 
the USART, it is stored at the location pointed to by mainloop pointer MLPT. 
Since MLPT initially always points to the start of the buffer, the first print 
character received from the USART is always stored at the start or bottom of 
the buffer. With each character received from the USART, МІРТ is incre- 
mented. 


Subsequent print characters are treated the same 
way, each stored sequentially in the next highest location. Receipt of a control 
character (paper motion) marks the end of that print line. The control character 
is stored above the last print character, MLPT is incremented by one, and а 
dummy character (ІР ) is stored one location above the control character. The 
dummy character serves as ademarcationfor each print line. Next, a transfer 
line status code is stored one location abovethe control character. The transfer 
line status code contains the horizontal pitch (normal, condensed, or expanded) 
of the current line. Transfer line status information is derived from a coded 
character supplied bythe user atanytime, but it is not loaded in the input buffer 
until the line has been terminated. Finally, the lines loaded counter (LLCNT) 
is incremented to indicate that one complete line is ready to be transferred to 
the print buffer. 


To circulate the input buffer, the main loop pointer 
is continually compared with thetop of buffer pointer (BUFTOP). If BUFTOP is 
one location higher рап Не physical top of the input buffer, the mainloop pointer 
is returned to the physical bottom address of the input buffer. 


To avoid overfilling the input buffer, the main loop 
pointer is continually compared to the busy pointer BUSYTP. When the two are 
equal, indicating that the input buffer is 3/4 full, a BUSY signal is sent to the 
user system. Under these circumstances, the user is allowed to complete trans- 
mission of the current line, then stop until the BUSY condition is lifted. If the 
user ignores BUSY and keeps transmitting, the input buffer will eventually fill 
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up, and the HALT flag will be set. With the HALT flag set, the interface con- 
trol circuit will disable Data Terminal Ready signal DTR, and any further data 
will be ignored until the BUSY condition is lifted. The BUSY condition will be 
lifted when enough datahas beentransferred to the print buffer to make the input 
buffer less than 3/4 full. 


(b) Input Bufferto Print Buffer - This operation involves 


the transfer of one line of data, character by character, from the input buffer to 
the print buffer. One line of data includes print data and control character, but 
not the dummy character or the transfer line status character. The source of 
the first character to be transferred is the location addresss pointed to by the 
select transfer pointerSTPT. Thedestination of the first character to be trans- 
ferred is the location address pointed to by the print buffer pointer PBPT. 
Both pointers are incremented with each transferred character. 


The operation is initiated when the print processor 
sets control signal LOAD BUFFER in bit D1 of interface control latch 016. With 
bit Dl set, the transfer operation can start if the line length counter is greater 


than zero. Before a character is transferred, it is first compared with the 
dummy character. Ifitis not a dummy character, then it is stored in the desig- 
nated location within the print buffer. Following transfer of each non-dummy 


character, the USART chip is interrogated. Interrogation of the USART chip 
involves testing for the presence of a newly assembled character, and if appli- 
cable, storing that character in the designated location within the input buffer. 


When the dummy character is detected, the location 
address of the control character is storedinlocation 0 of the print buffer. Next, 
the contents of the transfer line status is examined to determine if the line pitch 
is expanded, condensed, or normal. This information, along with the BUFFER 
FULL signal, is sent via the interface information latch 017 to the print pro- 
cessor. 


Each time a character is transferred to the print buffer, 
the memory space in the input buffer increases. Accordingly, the BUSYPT 
(input buffer 3/4 full) and HALTPT are incremented. When a complete line has 
been transferred to the print buffer, the conditions of the HALT flag (HLFLAG) 
and 3/4 BUSY flag (BSFLAG) are reexamined. If either flag is set, and the input 
buffer is no longer 3/4 full, both flags are reset, and the BUSY signal to the 
user system is deactivated. 


In addition, when transferring characters from the 
input buffer to the print buffer, the input buffer pointers are checked against the 
value of BUFTOP. If either the start transfer pointer, BUSY pointer, or HALT 


pointer equals BUFTOP, it is reinitialized to the physical bottom of the input 
buffer. This allows the input buffer to operate in a circular fashion. 


(с) DAVFU Data Transfer - Unlike print data, DAVFU 
data is not loaded first in the input buffer, but is transferred directly from the 
USART chip to the VFU portion of the print buffer. When a DAVFU start code 
is received, the BUSY signal to the user is activated and DTR is deactivated. 
Next, the contents of the input buffer, ifany, aretransferred tothe print buffer. 
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Once the input buffer is completely empty, DTR is activated again and BUSY is 
deactivated. Upon receipt of a LOAD BUFFER signal from the print processor, 
loading of DAVFU data may then be resumed. 


DAVFU loading operations are terminated upon one 
of the following conditions: 


(1) When a DAVFU load error is detected. Under 
this condition, the interface processor will transmit a DAVFU FAULT signal 
on bit D3 of the interface information latch 017 to the print processor. 


(2) Whena DAVFU start characteris received from 
the user system. This condition will restart the DAVFU load operation. 


(3) When a DAVFU stop character is received and 
no error conditions exist. Following a successful DAVFU load operation, the 
location address of thelast DAVFU character is stored in location 0 of the print 
data portion of the print buffer. 


(d) Sequential Operation - The following paragraphs des- 
cribe, in simplified form, the sequence of events associated with the transfer of 


data from the USART chip through the input buffer to the print buffer. The dis- 
cussion is divided into the following topics, each keyed to a flow diagram: 


(1) Overall Operation 

(2) Input Operation 

(3) Print Data Transfer Operation 
(4) DAVFU Data Transfer Operation 


(1) Overall Operation (Figure 4-14) - Figure 4-14 
is a general flow diagram of events associated with the operation of the Serial 
Interface CCA. Following initialization, the ON LINE signal is monitored; the 
serial interface will remain in this loop until the print processor enters the on- 
line state. When the ON LINE signal goes high, the serial interface returns an 
on line ACKNOWLEDGE signal tothe print processor and clears BOFLAG (BUSY 
flag set when the processor goes off line). Next, the conditions of DAFLAG 
(set following receipt of a DAVFU start code) and BSFLAG (set when the input 
buffer is 3/4 full) are tested. If neither flag is set, the BUSY signal.to the user 
system is reset and DTR (Data Terminal Ready) is enabled. 


NOTE 


The serial interface will go BUSY and activate the BUSY 
signal to the user under any of the following conditions: 


(1) When the print processor goes off line, and will stay 
BUSY until the print processor goes on line again. 
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а (2) When the input buffer is 3/4 full, and will stay BUSY 
until enough data has been transferred to the print 
П buffer. 


(3) When а DAVFU start code has been received. The 
| serial interface will stay BUSY long enough to allow 
! transfer of all print data from the input buffer. 


Next, the USART chipis examined for the pres- 
ence of an assembled character. If a character is found to be present, it is 
stored inthe input buffer as detailed in paragraph (2) below. Otherwise, the ON 
LINE signal is monitored to verify that the print processor is still on line. 
Assuming that the ON LINE signal is still high, and that the print processor has 
set the LOAD BUFFER signal, the contents of the line loaded counter LLCNT is 
examined. If LLCNT does not equal zero, one line of data is transferred from 
the input buffer to the print buffer as detailed in paragraph (3) below. 


шэг! 2-3 


If the ON LINE signal is low, the BUSY signal 
to the user is activated, and BOFLAG (BUSY due to off line) is set. The BUSY 
signal informs the user to complete loading the current line, and then wait until 
the BUSY conditionhas beenlifted. Next, the USART chip is tested for the pres- 
ence of an assembled character. If a character is present, it is loaded in the 
input buffer as detailed in paragraph (2) below. This operation is repeated sev- 
eral times until the user has completed transmitting the current line. At that 
time, the off-line signal is acknowledged, and the sequence returns to the on 
line signal monitoring loop. 


АЕ езе | 


2 


Unlike print data, DAVFU data is transferred 
directly from the USART chip to the VFU portion of the print buffer. However, 
before DAVFU data canbe serviced, the input buffer must be empty. То accom- 
plish this, the contents of the input buffer aretransferred, characterby charac- 
ter, line afterline, and printed. During this time, the BUSY signal is active and 
апа no characters are accepted fromthe user system. Each time aline is trans- 
ferred from the input buffer to the print buffer. LLCNT is decremented by one. 
Eventually LLCNT will equal zero and the last line will be printed, allowing the 
serial interface to enter the DAVFU data transfer operation. 


If, as a result of an input operation, HLFLAG 
is found to be in the set state, no input operation can take place. Instead, the 
transfer operation is entered as many times as necessary until enough data has 
been transferred to allow HLFLAG to be reset. 


22 


(2) Input Operation (Figure 4-15) - During each input 
operation, one character is transferred from the USART to the input buffer. 
Each character is tested forload errors, control codes, and DA VEU start codes. 
No character loading can take place if the input buffer is already filled to capa- 
city. 


2 
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At the start of the input operation, the state of 
HALT Flag HLFLAG is examined. If set, HLCNT is tested. If HLCNT equals 
2, the input operation is exited and returned tothe overall operation. Otherwise, 
HLCNT is incremented by one. If HLFLAG is not set, HLCNT is neither exam- 
ined nor incremented. 


NOTE 


HLFLAG is set when all but two locations of 
the input buffer are full. 


Next, the character supplied by the USART is 
tested for framing, overrun, and parity errors. If a framing or overrun is de- 
tected, a question mark (?) is stored. If a parity erroris detected, a dollar 
sign ($)is stored. Otherwisethe character is stored unalteredin the input buffer 
and tested for the following: 


(aa) Print character. 


(bb) DAVFU start code. If present, DAFLAG 
and BUSY are set and DTR is reset. 


(сс) Control code. If present, the dummy char- 
acteris stored above the control charac- 
ter, followed by TRNLST. After TRNLST 
has been stored, LLCNT is incremented 
and tested. Iflessthan 255, theinputoper- 
ationreturns to the overall operation. If 
LLCNT equals 255, indicating that the in- 
put buffer is now filled to capacity, HF LAG 
and BUSY are set, and DTR is reset before 
the input operation sequence is exited. 


(dd) Condensed or expanded code. ІЁ present, 
TRNLST is formulated accordingly. 


(ee) If none of the above is present, the char- 
acter currently stored in the input buffer 
is replaced by а space code. 


(3) Print Data Transfer Operation (Figure 4-16) - 


This operation transfers complete lines of print data, character by character, 
to the print buffer. Starting with location 1, characters are transferred one at 
a time in a continuous loop until one of two conditions are encountered: 


(аа) The USART needs to be serviced. Under 
this condition, the print data transfer oper- 
ation is exited, and eventually the input 
operationis entered. Duringtheinputop- 
eration, the USART character is loaded 
intheinput buffer, and then the print data 
transfer operation is reentered. 
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3. 


(bb) A dummy character is detected indicat- 
ing the end of the current line. Under 
this condition, the location address of the 
previous character (control character) is 
stored in location zero of the print buffer. 


0 3 


Next, interface information latch 1717 is updated 
with the latest TRNLST status (condensed, expanded), and LLCNT is decremented. 
Finally, BUSY and HLTFLAG are reset, and DTR is set. 


(4) DAVFU Data Transfer Operation (Figure 4-17) - 
During this operation, DAVFU data is transferred directly from the USART to 
the VFU area of the print buffer. Loading will proceed sequentially until one of 
the following occurs: 


—- 


(аа) Receipt of another DAVFU start code. 


2 


(ЬЬ) DAVFU fault. 


(cc) Receipt of a DAVFU stop code. 


22223 


Ав shown infigure 4-17, the DAVFU fault flag, 
DAVFU Flag and BUSY signalare cleared, and DTR is set. Next, the operation 
enters aloop until the USART indicates thatit has a character available for trans- 
fer. At that time, the character istested forload error and DAVFU start code. 
Assuming that neither condition exists, the character is stored in the DAVFU 
area of the print buffer, in a location specified by the DAVFU buffer pointer 
DABPT. Next, the DAVFU character count is monitored for 511. Assuming 
that the count is less than 511, DAVFU character length counter DBLCNT and 
buffer pointer DABPT are incremented, and the character is tested for a DAVFU 
stop code. If the character is nota stop code, the operation returns to the USART 
monitoring loop until another character becomes available. 


— 


5 


— 


2222 


Eventually, after receipt of several characters, 
the user will transmita DAVFU stop code. If the number of DAVFU characters 
is even, DABPT is stored in location 0 of the print buffer; DAVFU fault bit D3 
is codedin 017, (since nofault has occurred, D3is set to 0); and BUFFER FULL 
is set in bit D1 of 017. 


а 22-2 


DAVFU fault can occur underthe following con- 
ditions: 


22 


(aa) Character load error 


(bb) Number of characters equals 511, and no 
stop code was received. 


bp MD 


(cc) The total number of characters received, 
including the start and stop codes, is odd. 


When à DAVFU fault occurs, DAFLT and BUSY 
аге set, and DTRis reset. Then а DAVFU fault condition is reported tothe print 
( \ processor by setting bit D3 of 017 to one. 


Ж ЬЫ | 
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Figure 4-17. 
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NO. OF 
CHARACTERS 
EVEN 
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DAVFU Data Transfer Flow Diagram 


@ 4643 PRINTER SERVICE 


245123 409 


— 


r 


С 


~ 


= Eee сез УК © о 


ыз 


С 


со: 


-4 


cJ. — 


2a a 


-- 
— 


2-4 


Ша Z3 Жено 


2 


2 


THEORY OF OPERATION 


(е) Definition of Flags, Pointers and Counters - Table 


4-8 is an alphabetical list of flags, pointers, and counters used by the inter- 
face processor to transfer data from the USART to the print processor. 


TABLE 4-8. DEFINITION OF FLAGS, POINTERS AND COUNTERS 
Item Definition 
n BLCNT Buffer Length Counter 
This counter records the number of characters loaded from 
the user to the Input Buffer for each line of data. 
BOFLAG Busy Off Line Flag 
This flag is set to distinguish between a 3/4 full busy condi- 
Поп and а busy off-line condition. It is set whenever the 
printer is put off-line. Once set, the BUSY signal will 
not get reset unless the printer is again placed on line. 
BSFLAG Busy Flag 
This flag is set when the Input Buffer is 3/4 full. 
BUFTOP Input Buffer Тор + 1 
(LSB), 
BUFTPA This is the address of the top location of the Input 
(MSB) Buffer 4 1. 
BUSYPT Busy Pointer 
(LSB), 
BUSYA This address pointer is 3/4 up the Input Buffer (with ref- 
(MSB) erence to the bottom of the next line to be transferred). 
It is used to set the Busy Flag when the Input Buffer is 
3/4 ful. 
CMNDST USART Command Word Status 
This records the last command word written to the USART. 
DABPT DAVFU Buffer Pointer 
(LSB), 
DABPTA This address pointer points to the DAVFU portion of the 
(MSB) Print Buffer. 
DAFLAG DAVFU Flag 
This flag is set when a DAVFU start code is received from 
the user. 
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TABLE 4-8. DEFINITION OF FLAGS, POINTERS AND COUNTERS 


DBLCNT 
(LSB), 

DBLCTA 

(MSB) 


HALTPT 
(LSB), 

HALTA 

(MSB) 


HLCNT 


HLFLAG 


LTFLAG 
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(Contd) 


DAVFU Fault Flag 
This flag is set if: 


1. А DAVFU load error was detected. 


2: 


DAVFU Buffer is overfilled. 
3. An odd number of DAVFU characters has been loaded. 
DAVFU Buffer Length Counter 


This counter indicates the number of characters input 
during the DAVFU Transfer Operation. 


Halt Pointer 


This address pointer is two locations below the top of the 
Input Buffer. It is used to check when the Input Buffer is 
nearly full. 


Halt Counter 
This counter indicates the number of characters (to a 


maximum of 2) that will be input to the Input Buffer 
after the HALTPT is reached. 


Halt Flag 


This flag is set when the Input Buffer is within two loca- 
tions of being completely full. 


Lines Loaded Counter 


This counter records the number of complete lines in 
the Input Buffer to be transferred to the Print Buffer. 


Line Transfer Flag 


This flag is set if a line transfer from the Input Buffer to 
the Print Buffer is in progress. 


Main Loop Pointer 


Used to point to the next empty location in the Input Buffer. 


It is incremented each time a legal character is loaded 
from the user. 
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TABLE 4-8. DEFINITION OF FLAGS, POINTERS, AND COUNTERS 


(Contd) 


Definition 
Output Port Status 
This records the last byte written to OPT (Output Port). 
Print Buffer Pointer 
Points to the location of the Print Buffer where the next 
character is to be loaded. It is incremented with each 
character transferred from the Input Buffer. 


Print Buffer Pointer Temp. Store 


The PBPT is stored here beforethe USART is interrogated. 


Port B Status 
This records the last byte written to Port B. 
Reset Busy Flag 


Flag used as a reminder to reset the BUSY Signal and 
the BSFLAG. It is set when the buffer is no longer 
3/4 full. 


Start Transfer Pointer 


Points to the first character of the next line in the Input 
Buffer to be transferred to the Print Buffer. It is 
incremented as each character is transferred. 


Transfer Line Status Word 


This byte contains those bits of Port B which are set 
uniquely for each input data line. Where: 

Bit 7 = Expanded Code 
Condensed Code 
DAVFU/PRINT* 
DAVFU Fault 
Buffer Full 


7 
6 
4 
3 
1 
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4,4,3 DPC Centronics-Compatible Interface CCA (Option) | 
The DPC Centronics-Compatible Interface CCA presents the | 
user system with ап interface that is compatible with Centronics printers. Аз 


such, it accepts data in bit-parallel, character-serial form, using the DATA 
STROBE/ACKNOWLEDGE communications scheme. The following paragraphs | | 
describethe interface signals, interfacetiming, hardware, and sequential oper- в 
ation of the DPC Centronics-Compatible Interface. 


a. Interface Signals | 

Table 4-9 lists and defines the signals connected between the 
user system and the DPC Centronics-Compatible Interface. || 
TABLE 4-9. DPC CENTRONICS-COMPATIBLE INTERFACE SIGNALS | 


4 


Pin Number 


Signal Definition 50-Pin Interface 
Pl Connector | | 
- 
ЗІ. СТ (SELECT) | A printer-generated signal which 19 21 
indicates that the printer has been | 
selected. When the SLCT signal | 


is active: 


(a) The ALARM light is off. ; | 
(Б) The printer operator has V | 
pressed the ОМ LINE switch, 
or an octal (021) has been - 
received via the data bus. L 
(c) The printer is ready to 
receive data. 
1 


SLCT RTN 20 5 

ACKNLG* A printer-generated signal which 15 23 
acknowledges that the printer has 1 
received а data word. If the data 


word produces a busy condition, 
the acknowledge signal will not be 
generated until the busy condition 
is reset. 


ACKNLG RTN* 16 7 


DATA STROBE*| A user-generated signal which de- 37 38 
fines when information on the data 
lines is stable and may be stored 
in the printer buffer. 


RTN* 
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TABLE 4-9. DPC CENTRONICS-COMPATIBLE INTERFACE SIGNALS 


2 


(Contd) 
Signal Definition 50-Pin Interface 
Connector 
BUSY А printer-generated signal that 17 22 


the printer is unable to receive 
print or format data. А select 
code can be transmitted during a 
busy condition. 

BUSY RTN 18 6 


INPUT РКІМЕ* | Auser-generated signalthat clears 43 31 
the printer buffer and initializes the 

interface logic. Тһе input prime 

signalis asynchronous to the inter- 

face logic. This signal does not 

affect print or paper motion cycles. 

INPUT PRIME 
RTN* 44 15 


FAULT* A printer-generated signal indicat- 9 26 
ing that one of the following faults 
has occurred: 


(а) Printer is Out of Paper. 

(b) Shuttle is not moving. 

(с) Printer is not selected 

FAULT RTN* 10 10 


OSCXT A printer-generated signal that 13 24 
transmits a 100kHz square wave 
to the user. 


хавь — 


OSCXT АТМ 14 8 
БЕ А printer-generated signal that 11 25 
indicates printer is Out of Paper. 

PE RTN 12 9 
PAPER This user-generated signal informs 41 30 
INSTRUCTION the printer that information on the 
(Optional) data lines is to be treated аз format 


data. This signal can only be used 
when the TCVFU or DAVFU option 
is installed; however, a data line 
can be terminated using the stand- 
ard ASCII format codes (PAPER 
INSTRUCTION signal inactive) 
even though the TCVFU or DAVFU 
FN option is installed. 
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TABLE 4-9. DPC CENTRONICS-COMPATIBLE INTERFACE SIGNALS 
(Contd) 


Pin Number 
150-Pin Interface 
Connector 


Definition 


PAPER 


INSTRUCTION 

RTN 

DATA 1 User Data 19 
DATA 1 RTN 3 
DATA 2 User Data 23 20 
DATA 2 RTN 24 4 
DATA 3 User Data 25 1 
DATA 3 RTN 26 2 
DATA 4 User Data 27 41 
DATA 4 RTN 28 40 
DATA 5 User Data 29 34 
DATA 5 RTN 30 18 
DATA ó User Data 31 43 
DATA 6 RTN 32 42 
DATA 7 User Data 33 36 
DATA 7 ВТМ 34 35 
DATA 8 User Data 35 28 
DATA 8 RTN 36 44 


Ы. Interface Timing 


Interface communication signals operate in the pulsed, rather 
than the handshaking mode. Once the DPC Centronics-Compatible Interface has 
been selected (see paragraph 4.4. 3d) and no BUSY condition exists, it will com- 
municate with the user as follows (see figure 4-18): 


1. The user places data on the data lines and transmits a 
DATA STROBE* signal. 


2. Sensing the DATA STROBE:* signal, the DPC Centronics- 
Compatible Interface stores the data in the line buffer and sets a delay timer. 


3. At the expiration of the delay time, the DPC Centronics- 
Compatible Interface returns an ACKNOWLEDGE:* signal. 


4. Sensing the ACKNOWLEDGE» signal, the user system can 
transmit another DATA STROBE signal. 
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DATA STROBE* у е я 
І 
ACKNOWLEDGE* шин 


\ TIME В IS THE ACKNOWLEDGE DELAY 


STARRED SIGNAL NAMES SIGNIFY 
ACTIVE LOW SIGNAL 


A= 1,0 SEC. МАХ: 
= 0,5 И5ЕС, MIN, 
В =7 + 1,0 беса 
+ 1.0 изЕс, 


Г = UNDEFINED AREA 


245123415 


Figure 4-18. Data Transfer Timing Without Busy 
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If the usertransmits a character that causes Ше Interface ССА 
to enter the BUSY state (CR, DESELECT, or termination code), the interface 
communication sequence will be as follows (see figure 4-19): 


1. The user system places a character on the data lines. 
2. The user system transmits a DATA STROBE* signal. 


3. Sensing the leading edge of the DATA STROBE* signal, the 
DPC Centronics-Compatible Interface decodes the character coded on the data 
lines. 


4. After the character has been decoded, on the trailing edge 
of DATA STROBE*, the DPC Centronics-Compatible Interface enters the BUSY 
state. 


NOTE 


If the character received is CR, BUSY is entered on 
the leading edge of DATA 5ТКОВЕ“. 


5. After atime delay, as determined by the type of character 
received, the DPC Centronics-Compatible Interface terminates the BUSY state 
and transmits an ACKNOWLEDGE* signal to the user. 


с. Interface Hardware Description (Figure 4-20) 


Figure 4-20 is a simplified block diagram of the circuits that 
comprise the DPC Centronics-Compatible Interface. The following paragraphs 
describe the functions of the circuits and devices depicted. 


1. Chip Select Decoder 1750 - This device samples the five 
most significant bits of the Processor CCA address bus, and generates seven 
mutually exclusive chip select signals -- С51 - CS4 and CS6 - С58. The chip 
select signals are used to enable individual devices within the DPC Centronics- 
CompatibleInterface. Refertotable4-3forthefunction of each chip select signal. 


2. Interface Control Latch U54 - This device is connected to 
data bus DBUFI - DBUFS8, and forms the input half of the two-way communica- 
tions path between the Processor CCA and the DPC Centronics- Compatible 
Interface. Tolatchinformation into U54, the Processor ССА turns on CS4, along 
with memory write signal MEMW. Bit designations аге as follows: 


LSB DBUFI Load Buffer 


DBUF2 - Ready 
DBUF3 = On Line 
DBUF4 - - 

DBUFS5 - - 
DBUF6 = LD (Error) 
DBUF7 - Condensed 


MSB DBUFS PE (Paper Empty) 
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са 2 


C 


а» | 


нийг 
DATA 
STROBE* \ 7 
В 
1 
BUSY 


ad 
ACKNOWLEDGE юэ. 


! 
! 
| 
| 


кек» сл 1-2. 2022 


А = 1.0 psec тах, 0.5 psec min 
B = Duration of BUSY as defined 
a С = 4.0 sec + Ipsec 
a RECEIVED DATA DURATION OF BUSY 
1. CR w/o Auto Line 7.0 usec + 1.0 psec 
2. CR w/ Auto Line Print & Paper Motion Cycles 
3. Deselect Code Until Printer is Selected 
h. All Other Terminations Print 6 Paper Motion Cycles 


STARRED SIGNAL NAMES SIGNIFY ACTIVE LOW SIGNALS 
T START OF BUSY OCCURS ON TRAILING EDGE OF DATA STROBE* IN ALL CASES EXCEPT CR. 
WHEN RECEIVED DATA IS CR, START OF BUSY OCCURS ON LEADING EDGE OF DATA STROBE*. 


IW = UNDEFINED AREA 


245123.414 


ғ Figure 4-19. Data Transfer Timing With BUSY 
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3. Interface Information Inverter 1139 - This device is con- 
nected to data bus DBUF1 - DBUFS8, and forms the output half of the two-way 
communications path betweenthe Processor ССА and the DPC Centronics- Com- 
patible Interface. Since U39 has no storage capability, information is collected 
from different flip-flops within the DPC Centronics-Compatible Interface. To 
read the contents of U39, the Processor CCA turns on chip select signal CS3 
along with memory read signal MEMR. Bit designations are as follows: 


2 2-4 cu 
2 


— 


LSB DBUF1 BUFFER FULL 


1 DBUF2 = ON/OFF LINE Acknowledge 
DBUF3 = DAVFU FAULT 
DBUF4 = DAVFU/PRINT* 
1 DBUF5 = SELECT 
| DBUF6 - CONDENSED 
DBUF7 = EXPANDED 
DBUF8 = DPC/CEN* (Always low in the DPC 


Centronics-Compatible 
Interface) 


4. Bi-Directional Driver U23 - Connected between data buses 
DBUFI - DBUF8 and рві - DB8, this device serves as the bi-directional data 
port betweenthe Processor CCA and the DPC Centronics-Compatible Interface. 
The expression: 


А15 • CS3* e С56% (МЕММ + MEMR) 


2 


implies that 023 is enabled any time the Processor CCA performs а memory 
write or read to or from the DPC Centronics-Compatible Interface, provided 
that both CS3 and CS6 are inactive. Аз a result, U23 time-shares data bus 
DBUF1 - DBUF8 with 039 ала 054. 


ше» желек и Ад 


5. Lower and Upper Tape Channel Control Drivers U27 and 


026 - Together, these two devices route tape channel information from the ор- 
tional TCVFU through U23 tothe ProcessorCCA. Two memory read operations 
are required to transfer the full complement of TCVFU bits over the 8-bit 
РВОЕ! - DBUFS8 bus -- first, the lower half, using chip select signal CS7, 
followed by the upper half, using chip select signal CS4. 


NOTE 


The operations described in this paragraph involve the 
transfer of tape channel information from the TCVFU to 
the Processor CCA, and occur when the operator presses 
the tape reader switch on the TCVFU unit. Ultimately, 
this information is transferred from the Processor CCA 
to the DPC Centronics-Compatible Interface and is stored 
in line buffer 037-038. Refer to paragraph 4. 4. lh for 
TCVFU loading details. 


б. Option Header Driver U24 - This device transfers infor- 
mation from the two option headers that plug into the mother board and connect 
ДА through P2 tothe DPC Centronics-CompatibleInterface. To read the contents of 


E o L^ И X^ — 


C + а аЬ 
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the option header, the Processor CCA performs a memory read operation with 
the address bits configured for CS8. With CS8 active, the path is open between 
P2 апа DBUF1 - DBUFS through 024 and 023. 


7. Last Address Driver U22 - This device channels the con- 
ents of the address counter U35-U36-U34 to the Processor CCA. At the end of 
a data load operation, the address counter always points to the line buffer loca- 
tion where the last character is stored. During buffer interrogate, the Processor 
CCA examines each location of theline buffer, starting with the location pointed 
to by the address counter. To acccomplish this, the Processor CCA performs 
а memory read operation, with the address bits configured for CS2. With CS2 
active, U22 along with U52 and U23, are enabled, opening the path between the 
address counter and data bus DBUF1-DBUF8. 


8. Buffer Driver U20 - This driver channels user data to the 
line buffer U37-U28. During data load operations, signal ЕЕ1 is active, open- 
ing the path from data bus NDB1-NDB8 through 020 to data bus DB1 - рва. 
Data оп МОВІ - NDB8 is always in ASCI form. 


9. Line Buffer U37-U28 - The line buffer is a ІК x 8 RAM, 
used for storing print and VFU data. It is accessible, опа time-shared basis, 
to the circuits internal to the DPC Centronics-Compatible Interface as well as 
to the Processor CCA. When ASCII-coded user data is under internal control, 
as specified by FF1, it is channelled through U20 and written into a location 
in Ше line buffer specified by address bits А0 - A9 and clocked by DATA 5ТБОВЕК, 
In this case, the address bits are obtained in part from the address counter 
(052 enabled), and in part from flip flop U9B (DAVFU/PRINT*), through 041. 
Address bit А9 is low when the data is a print or control character selecting the 
lower half of buffer locations. Address bit A8 is obtained from the most signi- 
ficant address counter flip flop U34. 


When under control of the Processor CCA, as specified 
by С51, data is either written into or out of the line buffer. Direction of data 
flow is controlled by mutually exclusive signals MEMW апа MEMR, and the data 
is channelled between buses DB1-DB8 and DBUF1 - DBUFS8 through 023. With 
CSlactive, chip 052 і5 disabled and chips 053 and 057-041 are enabled. Accord- 
ingly, buffer location address is determined bythe configuration of buffer address 
bits ADRO-ADR9. The Processor CCA writes into the line buffer during buffer 
interrogate or when storing TCVFU data. Typically, data is read out of the line 
buffer when printing. 


10. Address Counter Driver U52 - This device channels eight 
of the address counter bits A0-A7 to either the line buffer or to the Processor 
CCA. When loading user data, КЕ! is active and CS2 is inactive, and the line 
buffer location address is channelled from the address counter through U52 to 
the line buffer. During buffer interrogate, КЕ! is inactive and CS2 is active, 
and the address counter points tothe last buffer location where the control char- 
acter is stored. Accordingly, this information is channelled through U52, 022, 
and 1723 to data bus РВОЕ! - DBUFS8, and then to the Processor CCA. 
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ll. ASCII Inverter 019 - This device is active when the printer 
operates without code conversion. It inverts ASCII-coded user data to bus 
NDB1 - NDB8, which is destined for the line buffer. 


12. Code Converter MEMI (Optional) - This device is active 
when the printer operates with code conversion. It converts user data of a spe- 


cified code into ASCII format to bus МОВІ - NDB8, which is destined for the 
line buffer. 


13. User Data Inverter U32-U18 - This device is active during 
data load, and is used to invert and condition user data of any code destined for 
either 1719 or МЕМІ, as applicable. 


14. Data Decoder MEM2 - This 256 x 8 PROM monitors user 
data at the МОВІ - NDB8 level for the presence of a special character. By 


definition, a special character is anything other than a print character, and 
includes the following: 


(a) SEL/DESEL - The user has selected or deselected 
the printer. 


(b) CR/LF - The user has transmitted а carriage return 
or a line feed code. 


(с) DAVFU START 

(d) DAVFU STOP 

(e) VFC - The user has transmitted a vertical format 
code accompanied by a paperinstruction signal. Valid 
only when either TCVFU or DAVFU option is incor- 
porated in the printer. 

(f | CONDENSED - User-programmed horizontal pitch. 

(|) EXPANDED - User-programmed horizontal pitch. 


(h) DELETE - User-programmed BUFFER CLEAR sig- 
nal. 


15. Count Decoder МЕМЗ - This 128 x 8 PROM monitors the 
output of the address counter for critical counts, as follows: 


(а) 132/220 = Top Count, respectively for normal or con- 
densed horizontal pitch. 


(6) 222 = Maximum buffer load. 
(с) 255 = Maximum DAVFU count (equivalent to 510). 


(d) 222% = Clock derived from 222 and used to set flip 
flop U34. 
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16. Address Counter U35-U36 - Together with U34, U35-U36 
forms а 9-bit binary counter with a capacity of 512. Clocked by signal ACKLG 
in a binary sequence, it is used during data load to form the line buffer address 
bits AO-A8. Bit А9 is controlled by flip flop U9A. Counter U35-U36 is turned 
off when signal SCVP is inactive, when signal DAVFU FAULT* is active, ог 
when signal 133FF* is active. Signal SCVP is inactive when either a condensed 
or expanded code is received, or when a CR code is received and auto line feed 
is not in effect. Signal DAVFU FAULT* is obtained from flip-flop U9B. Signal 
133FF* is active when the total number of print characters exceeds 222. 


Counter U35-U36 is initialized at the start of the data load 
cycle by signal LD BUFFER PL*, or when the user activates signal INPUT 
PRIME*, When initialized, counter 035-036 is preset to a count of 1, so that 
user data is never loaded in location 0 of the line buffer. 


17. DAVFU/PRINT* Flip Flop U9A - Flip-flop U9A defines 
during the data load cycle, the nature of the data supplied by the user. When 


reset, it indicates that the current user data consists of print information. 
Reset initially by signal LD BUFFER PL*, flip-flop U9A will stay reset unless 
a DAVFU START code is detected by МЕМ2. On detection of a DAVFU START 
code, U9A sets and remains set for the duration of that data load cycle. Signal 
DAVFU/PRINT* is used during the data load cycle to form the most significant 
line bufferaddress bit A9. It is also used as a status bit channelled through U39 
to the Processor CCA. 


18. DAVFU FAULT* Flip Flop U9B - This flip-flop is set when 
a DAVFU fault condition is detected, and is used as one of the status bits chan- 


nelled through U39 to the Processor CCA. DAVFU fault condition occurs when 
the number ої DAVFU characters supplied by the user is odd, or when the num- 
er of DAVFU characters exceeds 510 (255 x 2). 


19. Condensed, Expanded Flip Flops U8A and U8B - These flip 


flops store horizontal pitch information specified by the user in the form of 
horizontal pitch commands. The user may transmit either of the two horizontal 
pitch commands at any time during the data load cycle. From the flip-flops, 
the information is channelled through U39 to the Processor CCA. Then, during 
the subsequent print cycle, the entire line is printed with a horizontal pitch as 
specified. At the start of the next data load cycle, flip-flops U9A and U9B are 
cleared by LD BUFFER PL*. 


20. Load Control - The load control is a group of circuits that 
controls sequential operation of the DPC Centronics-Compatible Interface. Its 
main function is to ensure that user-supplied print and DAVFU data is loaded in 
appropriate locations withinthe line buffer. Details of the load control are pro- 
vided in paragraph d, Sequential Operation. 


d. Sequential Operation (Figure 4-21) 


The following paragraphs describe the sequence of major events 
involved in the operation of the DPC Centronics-Compatible Interface. Sequen- 
tial operations are, for the most part, under control of the load control circuit 
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group, shown in the block diagram in figure 4-20. The following topics are 
included, each keyed to a flow diagram: 


1. General Operation 
2. Data Load Cycle 
3. User-controlled Select/Deselect 


1. General Operation (Figure 4-21) - Following initialization, 
the DPC Centronics-Compatible Interface is in a inactive state, monitoring the 
condition of theON LINE signal. Whenthe Processor CCA activates the ON LINE 
signal, an ON LINE ACKNOWLEDGE signal is returned to the Processor CCA, 
No further action occurs until the Processor CCA activates the LOAD BUFFER 
signal. Upon receipt of signal LOAD BUFFER, flip-flops FFl and SLT are set, 
and BUSY reset. Then, onthetrailing edge of LOAD BUFFER, flip-flop BUFFER 
FULL is also reset. Тһе condition ЕЕ1 BUFFER FULL* implies that the DPC 
Centronics-compatibleInterface is now inthe dataload cycle, and the line buffer 
cannot be accessed by the Processor CCA. The condition SLT BUSY* informs 
the user that data can now be accepted. 


During the data load cycle, user data is loaded, one char- 
acter at a time, in the line buffer. The data load cycle ends upon receipt of a 
termination code (CLF, CR, FF, or VFC), or when maximum count is reached 
and auto printis enabled. Auto print is a switch-selected feature that automati- 
cally terminates the data load cycle upon receipt of 132 characters (normal 
print) or 220 characters (condensed print). 


NOTE 


Should the Processor CCA go off line while the DPC 
Centronics-Compatible Interface is in the midst of 
loading data, the off line signal will not be acknowledged 
until after the completion of the data load cycle. 


Following completion of the dataload cycle, flip-flops BUSY 
and BUFFER FULL are set, and КЕ] is reset. The condition BUFFER FULL 
informs the Processor CCA that user data is now present in the line buffer and 
available for printing. Signal BUSY informs the user that further data will not 
be accepted until the BUSY condition has been lifted. 


The on line signal is next monitored for a possible off line 
condition. If ON LINE is stillhigh, the sequence loops back to the LOAD BUFFER 
decision block. If ON LINE із low, it is acknowledged immediately.  Flip-flop 
SLT is then reset, informing the user that the printer is deselected. 


2. Data Load Cycle (Figure 4-22) - The cycle begins when the 
user raises DATA STROBE, indicating that a character is available on the data 
lines. On the rising edge of DATA STROBE, an acknowledge delay timer is 
started, and the character is storedinlocation 1 of the line buffer. In addition, 
the character just stored in the line buffer is examined for the presence of spe- 
cial codes, such as a condensed or expanded code or a DAVFU start code. If 
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applicable, a test is also made to determine if a DAVFU fault exists. If any of 
these conditions is encountered, the applicable flip-flop is then set on the trailing 
edge of DATA STROBE. Otherwise, the character is tested for CR. If CR is 
received but not enabled, the BUSY flip-flop is setand the BUSY timer is started. 
When the BUSY timer expires, the BUSY flip-flop is reset. If CR is received 
and enabled, ifany other control character (FF, LF, or VFC) is detected, or if 
a maximum countis reached and AUTO TERMis enabled, the acknowledge delay 
timer istested. When the acknowledge delay timer expires, the DATA STROBE 
is acknowledged, and the data load sequence exits and returns to the general 
sequence. 


Under any other circumstances, such as no control char- 
acter and no maximum count, the sequences do not exit but loop back toward 
the DATA STROBE decision box. First, the acknowledge delay timer is moni- 
tored, and when expired, the DATA STROBE is acknowledged. If no skip count 
condition exists, the address counter is incremented. Skip count condition exists 
if any of the following has been detected: 


(а) Condensed or expanded code 
(D  DAVFU error 


(c) Carriage return code (CR) was raised, but the 
CR function is disabled. 


3. Select/Deselect (Figure 4-23) - Before the DPC Centronics- 
Compatible Interface can receive data from the user, it must be selected. The 
DPC Centronics-Compatible Interface can be selected either by the operator 
pressing the ON LINE switch or by the user transmitting a select code (octal 
021). Once selected, the DPC Centronics-CompatibleInterface can be deselected 
either by the operator pressing the ON LINE switch or by the user transmission 
of a deselect code (octal 023). Тһе general flow diagram shown in figure 4-21 
assumes that the select/deselect function was effected by the operator pressing 
the ON LINE switch. The sequence shown in figure 4-23 depicts user-trans- 
mitted select/deselect codes and is described in the following paragraphs: 


(а) Select (Figure 4-23) - Тһе seuqnce begins when the 
user transmits a select code accompanied by DATA STROBE. On the trailing 
edge of DATA STROBE, flip flop SLT is set, anda SELECT signal is transmitted 
tothe Processor CCA. Assuming that READY is active (no further action will 
take place if READY is inactive), signal SLCT is transmitted to the user, indi- 
cating that the DPC Centronics-Compatible Interface is selected. However, at 
this point, the BUSY flip-flop is still set, and data cannot be accepted from the 
user. 


At а later point in the sequence, the Processor ССА 
will respond to the SELECT signal transmitted earlier by raising signal ON 
LINE. With ON LINE high, an acknowledge signal is returned to the Processor 
CCA. In response, the Processor CCA transmits a LOAD BUFFER signal. 
With LOAD BUFFER high, the BUSY flip-flop is reset. and the DATA STROBE 
signalis acknowledged, indicating that the DPC Centronics-Compatible Interface 
is now ready to receive data from the user. 
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(b) Deselect - (Figure 4-23) - Action starts when the user 
transmits a deselected code accompanied by DATA STROBE. On the trailing 
edgeof DATA STROBE, flip-flop is reset. With SLT reset, signal SELECT is 
reset to the user. At the same time, flip-flop BUSY is set, and signal BUSY is 
transmitted to the user. 


Later in the sequence, the Processor CCA responds 


by dropping the ON LINE signal. With ON LINE low, anOFF LINE ACKNOW LEDGE: 


SIGNAL is returned to the Processor CCA. 


NOTE 


Should the user transmit a DESELECT code 
during a data load cycle, no OFF LINE 
ACKNOWLEDGE signal will be transmitted 
to the Processor CCA at this point. 


Following acknowledgement of the OFF LINE signal, 
DATA STROBE is acknowledged, completing the DESELECT sequence. 


4.5 PROCESSOR ССА (Figure 4-24) 


The following paragraphs are detailed functional descriptions of the Pro- 
cessor ССА. The Processor ССА is a microprocessor-based pre-programmed 
computer that functions as the printer's controller. As shown in the simplified 
block diagram in figure 4-24, the Processor CCA is interfaced with the other 
circuit card assemblies via the interface (I/F) port and input/output (I/O) port. 
The following discussion of the Processor CCA's control over the I/F and I/O 
port communications assumes that the circuit card assemblies are integrated as 
a system. Detailed logic diagrams are provided in volume II of this manual. 


4.5.1 Functional Organization (Figure 4-25) 


The Processor CCA is organized as shown in figure 4-25 and 
is comprised of the following functional elements: 


а. CPU and Control Section 


b. Program Memory 

с. Character Generators 
а: I/F Port Transceiver 
e. Т/О Port Transceiver 


f Memory and I/O Decoding Logic 
Status and Data Registers 


h. Address and Communications Bus Structure 
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a. CPU and Control Section 


The CPU and Control Section is comprised of the 8224 Clock 
Generator, the 8228 system controller, and the 8080 Control Processing Unit 
(CPU). These three devices synchronize and control all printer operation. 
Operating instructions read from program memory are carried to the 8080 micro- 
processor chip, via the system controller, over the internal data bus (D bus). 
The 8-bit data bus is connected to both I/F and I/O port transceivers, thereby 
establishing a communication link between the 8080 microprocessor chip and 
any addressable device. 


The two basic operations performed by the CPU and Control 
Section are the read and write instructions. Information is read into the 8080 
microprocessor chip, is processed, andisthen written out to one of the devices 
оп the Processor CCA I/F or I/O port. The signals MEMORY READ and 
MEMORY WRITE enable the appropriate devices. 


Since the data bus is shared by most of these devices, each 
device must havetri-state outputs and must remain inthe off state until enabled. 
Each device is assigneda 16-bit code address, whichis connected to the address 
bus. When the 8080 microprocessor chip outputs the address of a device, that 
device becomes enabled, andinformation may be read fromor written into it. 


1. Control Signal Definitions - Table 4-10 contains a list of 
signals and their definitions used by the CPU and Control Section. 


TABLE 4-10. CPU AND CONTROL SECTION SIGNALS 


Definition 

INT Interrupt - counts the encoder marks. 

INTE Interrupt Enable - The 8080 microprocessor chip will 
acknowledge interrupts. 

INTA Interrupt Acknowledged - causes the program to jump to 
the proper point upon receipt of the encoder marks. 

WAIT A response that the 8080 microprocessor chip is in an 
idle mode. 

01 The 2 mHz clock, 110 ns on, and 385 ns off (0-12М). 

02 The 2 mHz clock, 275 ns оп, апа 220 ns off (0-12V). 

RESET A clear signal to the 8080 microprocessor chip resulting 


from the power up delay signal POWER RESET* to the 
8224 clock generator. 


SYNC Output by the 8080 microprocessor chip to mark the start 
of the instruction cycle. 
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TABLE 4-10. CPU AND CONTROL SECTION SIGNALS (Contd) 


92TTL 0-5 volt Phase 2 output. 


OSC The 18 mHz output. 


үү В. е 


A write instruction is being performed. 


DBIN 


Data Bus In, a read instruction is being performed. 


BUSEN* The chip enable for the system controller. 


MEMW* Write contents of the Data Bus into a device. 


MEMR* 


Read contents of a device onto the Data Bus. 


A low true construct of SYNC or POWER RESET* which 
allows the system controller to latch status bits and to 
reset automatically on power up. 


STATUS 
STROBE* 


2. Operating States - This paragraph describes the following 
8080 microprocessor chip operating states: Write Operation, Read Operation, 
Interrupt Operation, Ready Condition, Reset Condition, Sync Operation, and 
Bus Enable. 


(a) Write Operation - Signal WR* will go low whenever а 
write instruction is performed, allowing information from the microprocessor 
chip to pass through the system controller and onto the data bus. 


(b Read Operation - Signal DBIN (Data Bus In) goes high 
when information оп the data bus is to be received by the 8080 microprocessor chip. 


(c) Interrupt Operation - When enabled, the 8080 micro- 
processor chip can be interrupted by signal INT, which is used to count the en- 
coder marks as the shuttle is moving. After the interrupt has been serviced, 
the 8080 microprocessor chip will resume normal operation at the point in the 
program where it was interrupted. 


(d) Ready Condition - Signal RYDIN to the clock gener- 
ator is synchronized and passed onto the 8080 microprocessor chip when a ready 
condition exists. Without the READY signal, the microprocessor chip will be in 
a WAIT or IDLE mode. 


(е) Reset Condition- Signal POWER RESET* (Reset into 
the Clock Generator) is synchronized and sent to the 8080 microprocessor chip 
as RESET, thereby clearing the microprocessor chip set and starting program 
execution at address zero. 


(f) Sync Operation - Before each instruction is performed, 
the 8080 microprocessor chip conditions the control bus by outputting signal 
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SYNC to the Clock Generator, where it is synchronized and sent as signal 
STATUS STROBE to the System Controller. This information is latched into a 
register that outputs the contents of the control bus. 


(g) Bus Enable - Signal BUSEN* (Bus Enable) will enable 
the System Controller when low. 


3. CPUand Control Section Timing - Alloperations performed 


by the 8080 microprocessor chip must be synchronized. The Clock Generator 
establishes the timing and synchronization for the following signals. 


(a) Clock, #1-02 - The Clock Generator is crystal con- 
trolled and outputs a two-phase clock to the 8080 microprocessor chip to estab- 
lish the Phase І and Phase 2 timing. 


(b) Oscillator - The oscillator output (OSC) from the Clock 
Generator is the frequency of the crystal, which is nine times faster than the 
system's rate of operation. 


(с) TTL 02 - Signal TTL is the logiclevel Рһаве2 clock. 


4, 8224 Clock Generator - At the start of the print cycle, the 
8080 microprocessor chip issues status information on its data bus on the type 
of action to take place during that cycle. By bringing the SYNC signal from the 
CPU and Control Section and gating it with an internal Phase ІА timing signal, 
a low strobe is derived. This occurs at the start of each print cycle, as soon 
as the status information is stable on the bus. Signal STSTB* (Status Strobe) 
connects directly to the 8228 System Controller. 


Power up reset signal POWER RESET* also generates 
STSTB* which automatically resets the System Controller. 


The generation of the automatic system reset and start up 
upon initial power up is accomplished bythe 8224 Clock Generator. An external 
RC network is connected to the RESIN* input. The slow transition of the power 
supply rise is sensed by an internal Schmitt trigger. This circuit converts the 
slow transition into а clean, fast edge when its input reaches a predetermined 
value. The output of the Schmitt trigger is connected to a D-type flip flop which 
is clocked bythe Phase 2D internal timing signal. The Пір flop is synchronously 
set, and the RESET signal is withdrawn from the 8080 microprocessor chip. 
The RYDIN* (Ready In) signal is connected to a D-type flip flop and is also 
clocked by Phase 2D. Its output, READY, is sent to the 8080 microprocessor 
chip. The 8224 single chip Clock Generator/Driver contains the following: 


(a) Crystal-Controlled Oscillator - Two inputs are pro- 
vided forthe crystal connections ХТАТ,1 and XTAL2. The selection of the exter- 


nal crystal frequency depends mainly on the speed at which the 8080 micropro- 
cessor chip is to be run. Basically, the oscillator operates at nine times the 
desired microprocessor chip speed. The crystal selected for tbe printer is 18 
mHz. 
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(5) Clock Generator - The Clock Generator consists of 
a synchronous divide-by-nine counter and the associated decode gating needed to 
create the waveforms of the two 8080 microprocessor chip clocks and auxiliary 
timing signals. The waveform generated by the decode gating is a 2-5-2 digital 
pattern. 


The Phase 1 and Phase 2 clocks generated can be 
thought of as consisting of units based on the oscillator's frequency. Assume 
that one unit equals the period of the oscillator frequency. By multiplying the 
number ofunits containedin a pulsewidthordelay, times the period of the oscil- 
lator frequency, the approximate time in nanoseconds can be obtained. 


(c) High Level Drivers - The outputs of the Clock Gener- 
ator are connected to two high level drivers for direct interface to the 8080 
microprocessor chip. TTL level Phase 2 is also generated for external timing 
purposes, 


(d) Auxiliary Logic Functions - Several other signals are 
generated internally so that timing of the auxiliary flip flops (READY, RESET, 


and STATUS STROBE) can be achieved. 


5. 8228 System Controller- The 8228 is a single chip system 
controller and databus for the microprocessor. It generates all control signals 
required to interface directly with RAM, ROM, and devices on both I/F and 1/0 
ports. The bi-directional bus driver is controlled by signals from the gating 
array so that proper bus flow is maintained, and its outputs can be forced into 
their high impedance state (tri-state) for direct memory accessing activities. 


At the start of each print cycle, the 8080 microprocessor 
chip issues on its data bus status information that indicates the type of activity 
that will occur during the cycle. Тһе system controller stores this information 
іп а status latch when the STSTB* (status strobe) information goes low. The out- 
put of the status latch is connected to the gating array and is part of the control 
signal generation. 


(а) Gating Array - The gating array of the 8228 system 
controller generates control signals MEMR*, MEMW*, I/O ВУ, I/O W*, and 
INTA* by gating the outputs of the status latch with signals DBIN*, WR*, and 
HLDA* from the 8080 microprocessor chip. 


(b) Read Operation - The read control signals MEMR*, 
I/O R*, and INTA* are derived from the logical combination of the appropriate 
status bits and the DBIN input from the 8080 microprocessor chip. 


(c) Write Operation - The write control signals MEMW* 
and I/O W** are derived from the logical combination of the appropriate status 
bits and the WR* input from the 8080 microprocessor chip. 


(d) Interrupt - The ENC INT REQ* interrupt signal is 


automatically gated onto a bus internal to the 8080 microprocessor chip. Each 
interrupt'will cause a jump to a specified location in the program memory. Тһе 
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) system controller is set up so that when DBIN input is active, the instruction is 


gated onto the internal data bus (D Bus) when ENC INT КЕО is acknowledged. 


(e) Bus Enable - The BUSEN* (bus enable) input will en- 
able the system controller when low. Since a single system controller is used 
on the printer, this signal is tied to ground. 


b. Program Memory 


The program memory and character generator consists of Pro- 
grammed Read Only Memory chips (PROMs) МЕМІ through MEM8. А map of 
this memory structure is shown in figure 4-26. Enabling any of the various mem- 
ory devices is a function of the memory and 1/О decode logic in table 4-12. 


As shown in figure 4-26, the program memory is partitioned 
into dedicated segments comprising the program control section, input/output 
ports, status and data buffer registers, and right and left character generation 
segments. 


1. Program Control Section - The program control section is 
the main portion of the memory, coordinating the sequence of operation for cor- 
rect printer operation. The program control section performs the following tasks: 


(a) Monitors all printer switches 


(b) Controls two-way status and data exchange with the 
Interface ССА. 


(с) Controls the shuttle servo motor for speed and direc- 
tion. 


(4) Moves paper as required by controlling the paper feed 
stepping motor. 


(e) Prints data by controlling the firing of the print wires. 


с. Character Generators - This section of the memory contains 
the tables which specify the print wire(s) to be fired for each printable charac- 
ter. Figure 4-27 shows an example of character generation. The vertical col- 
umns (dot columns) represent seven of ten equally spaced segments of a charac- 
ter column. Columns eight toten are used by the control program for character 
spacing. The dot column data corresponds to the encoder-generated interrupts 
input into the 8080 microprocessor chip. Each horizontal column represents one 
of seven print wires in the print head which is to be fired when printing a char- 


acter. 


Each dot column represents one byte (8 bits) of data which 
determines if a dot is to be printed. Since there are only seven wires per wire 
bank, bit 8 is always a zero. As shown in figure 4-27, dot column zero has a 
dot in positions І and 7, which corresponds to a hex 41. In dot column 6, posi- 
tions 2, 3, 5, and 6 have dots which correspond to a hex 36. 
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Figure 4-27. Example Of Character Generator Structure 
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The data is stored in consecutive bytes within the character 
generator. These are addressed by a combination of the binary equivalent of the 
dot column number plus the binary equivalent of the seven-bit ASCII code for the 
character being printed. The most significant bit of the address is а zero for the 
left bank data and a one for the right bank. Table 4-11 provides an example of 
the ASCII code dot column number addressing. 


TABLE 4-11. ASCII CODE/DOT COLUMN NUMBER ADDRESSING 


Address (Hex) 


ASCII Code Dot Column Number 


= љ= = — ҥн — н тегі 
оооооооо 
оооооооюо 
оооооооо 
минээ 
оооооо оо 
= = =. OOOO 
= — ОО = н OO 
= O - O = O о 


0 
0 
0 
0 
0 
0 
0 
0 


For international characters 80ң - 9Ен, bit 8 is 
dropped, and addressing starts at Он. 


The address busto the character generator has been arranged 
зо thata16-bitaddress willaccess the data for each dot column. The lower byte 
of the address is the same as the ASCII code for the character being printed. 
The lower 3 bits of the upper byte is the dot column being printed at that parti- 
cular moment. The upper byte is either a 44 ога бу , depending on whether 
the data is for the left or right bank of wires. 


For dots printed by the same wire, there are a minimum of 
three dot columns between the dots. This spacing allows for the cycle time 
needed forthe wires. Cycle time is the total amount of time required for a wire 
to go from a rest position to a full extension and then back to a rest position. 


d. I/F Port Transceiver 


The Processor CCA communicates with the various interface 
configurations described in paragraph 4. 3 viatheI/O porttransceiver 020, using 
address bit А15. Control and status information and data exchanged between the 
Processor CCA and theInterface CCA are transferred over the 8-bit DBUF bus. 
The information exchanged between the two CCAs and the input/output devices 
which interface the I/F port transceiver is described in paragraph 4.5.3 and 
illustrated in figure 4-29. Another function of the I/F port transceiver is to 
supply status information to the optional status display using chip select signal 


CS16*, The interface port transceiver operation is shown in the following truth 
table. 
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Function 


2 


Write Data to І/О Port 
Write Data to Display 


> 


Read Data from I/F Port 


Ж = Active in the low state 
X - Don't care condition 


e. I/O Port Transceiver (U15) 


The Processor ССА communicates with the print, paper ad- 
vance, ribbon advance, and shuttle movement controlelectronics via the I/O bus 
transceiver 015, А detailed description of the I/O port functions is provided in 
paragraph 4.5.4 and illustrated in figures 4-30 and 4-31. The I/O port trans- 
ceiver is shown in the following truth table. 


Function 


Read from I/O Port 


Write to I/O Port 


ж = Active in the low state 
X - Don't care condition 


^ f. Memory and I/O Decoding Logic 


A unique device within the program memory and character gen- 
erator section is enabled by memory decoder U26. Тһе memory decoder uses 
a 5-bitaddress scheme (bits 11-15) to select one of eight memory devices. I/O 
decoding is performed Бу U10, which uses a 9-bit address scheme (bits 0-3 and 
11-15). Table4-12 belowlists the memory device enable signals and their func- 


tions. Referto table 4-15 for the device enable selection signals and their func- 
tions. 


NP | 


TABLE 4-12. MEMORY DEVICE ENABLE SIGNALS 


— IIR LU. Сл 


Enables МЕМ5 (character generator) 


2 


Address Bit Configuration | Chip Select 
15 14 13 12 11 Signal Function 
-4 
0 0 CS1* With А10, enables МЕМ1 оғ МЕМ? 
0-1 CS2* With A10, enables MEM3 or MEM6 
П 1 O CS3* With A10, enables MEM" or MEMS8 
1 1 CS4* Enables MEMA 
0 0 CS5* With MEMW* used to enable the 
n status and data register group 
1 0 CS6* With MEMR* used to enable the 1/0 
port transceiver. Also used to 
Т enable 1/О port devices 
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5. Status and Data Registers 


C 


The Status and Data Registers are randomaccess memory chips 
Ul2 and 013. These elements are linked to form 8-bit-wide registers, which 
are used to storethe status of each device that controls the printer operation and 
to provide temporary storage for print or VFU data. Table 4-13 lists the loca- 
tions addressed by the CPU and Control Section and the function of each location. 


TABLE 4-13. STATUS AND DATA REGISTER ADDRESS AND USAGE 


Address (Hex) 


2000-2085 Processor CCA RAM used to store the self test pattern. 


208F Counts the number of times the shuttle servo motor has 
moved with a line feed only. 


2090 Dot column counter. Its value is incremented (or decre- 
mented) by each encoder mark, depending on the direc- 
tion the Motor Driver CCA is moving. 


Character column counter. Its value is incremented (or 
decremented) each time a new character is accessed. 


True condition bit used to determine if a switch change 
is real or caused by noise. 


C 


Interface CCA RAM status register. Is set if Interface 
CCA. is installed. 


Register containing the line termination code received 
from the Interface CCA. 


Shuttle speed compressed print bit. 


Low True 20H = 34 inches per sec. (10 CPI) 
00, - 20.4 inches per sec. (16 CPI) 


plc EL ELLO UE 


Out of Paper Status Register. 


Non-underline printable character bit which is set each 
time а printable character is decoded. 


Printable character bit which is set whenever a line 
of data contains printable characters. 


No paper motion status register. Set to 011 each time 
paper has been moved, which inhibits paper motion. 


C 
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STATUS AND DATA REGISTER ADDRESS AND USAGE 


(Contd) 


209A 


ee | 


2098 


20АС 


20AD 


20AE 
20AF 


20В0 


20В1 


2 


2083 


2085 


20B6 


20B9 


20BB 


20BC 


20BD 


20BE 


20С0 


2-4 


20С1 


209С 


шилээ | 
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Expanded print bit which is set when a line of data con- 
tains an expanded code. 


Multiple line feed bit which is set whenever a form feed 
or VFU command is received. 


Contains print data for the right bank of wires. 


Contains control information for the Interface CCA 
(on line, load buffer, etc. ). 


Contains print data for the left bank of wires. 
Contains the ASCII code for the right bank of wires. 
Contains the ASCII code for left bank of wires. 


Register that contains information to determine which 
way to move the shuttle in order to print the next line. 


Contains forms length select switch setting. Used to 
initialize register 20А4н and update any FLS changes. 


Horizontal velocity bit used to detect a change in shuttle speed 


Temporary storage register for print data. Used for 
expanded print. 


Register that contains information calculated for seeking 


horizontal position of the shuttle. Used to determine the 
fastest way to move the shuttle to print the next line. 


Contains the start of line character column count value. 
Contains the end of line character column count value. 
Contains information for output port 30081 . 

Contains information for output port 30074 . 


Counter used to detect the absence of encoder marks. 
Counter used for 240 line shutoff for self test. 


Underline bit which is set whenever an underline code 
is received. 
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TABLE 4-13. STATUS AND DATA REGISTER ADDRESS AND USAGE 
(Contd) 


20А0 


20А1 


20A2 


20А3 


20A4 


20А5 


20А6 


20А7 


20А8 


20А9 
20C2 


20C3 


20C4 


20С5 


Address (Нех) 


Partial paper feed bits опе and two. Set for under- 
lining. 


Self test bit which is set when the printer is in the 
self test mode. 


Character column counter right. Counts multiples of 
10 encoder marks for the right bank of wires. 


Character column left. Counts multiples of 10 encoder 
marks for the left bank of wires. 


Contains the character column counter value of the 
first character in the line. 


Contains the character column counter value of the 
last character in the line. 


Contains the number of printable lines remaining in 
Contains the number of printable lines in a form. 
Based on vertical pitch, forms length select switch 


setting, and variable format information. 


Overprint counter, set to 12 initially. Decremented 
whenever an overprint occurs. 


Contains either a carriage return, line feed, or 
form feed code. 


Contains the number of lines for perforation skip. 
Contains the upper 8 bits of print buffer address. 


Register usedas a timer for various printer operations. 


Register used as a timerfor various printer operations. 


Counter used to allow only five successive reads 
ofa vertical format tape. 


Vertical format-loaded status register. Set whenever 
vertical format data has been loaded, or any vertical 
format faults have been cleared. 
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STATUS AND DATA REGISTER ADDRESS AND USAGE 
(Contd) 


Contains lower byte of vertical format memory address. 


Contains upper byte of vertical format unit memory 
address. 


Lower byte of direct access vertical format counter. 


Forms length count value for the bottom of form 
position. 


Forms length count value for the top of form position. 
Bottom of form for perforation skip. 
Go to top of form for perforation skip. 


On line flip flop status register. Used to check for 
changes in the state of the on line flip flop. 


Bit set when a carriage return code terminates a line 
of data containing an underline code. Inhibits paper 
motion. 


Print head shuttle position seeking bit, set whenever 
the shuttle is moving the print head. 


Top count code used with the DPC Centronics- 
Compatible Interface CCA. Used with auto print 
feature. 


Jog timer bit which is set after a jog. When set, will 
cause a time delay to allow the shuttle speed to settle 
before further movement occurs. 


Double termination code bit which is set when a line 
of data contains a termination code only (LF, CR, 
or FF). 


Carriage return only bit which is set when a carriage 
return code terminates a line of data. 
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h. Address and Communications Bus Structure 


The Processor CCA uses a four-bus system to address and 
communicate with its various internal elements, the Interface CCA, the Wire 
Driver and Motor Driver CCAs, and the operator control panel. The following 
buses comprise the address and communications bus structure: D Bus, DBUS 
Bus, DBUF Bus, and Address Bus. 


1. D Bus - The D bus is an 8-bit bus whichinterfaces the CPU 
and Control Section with theI/O port transceiver (015), I/F porttransceiver 020, 
the program memory апа character generator, and the status and data registers 
912 and 013. 


2. DBUS Bus - The DBUS Bus is an 8-bit bus which interfaces 
the I/O port transceiver 015 with the various І/О port devices. 


3. DBUF Bus - The DBUF Bus is an 8-bit bus whichinterfaces 
the Processor ССА with the Interface ССА and the optional status display on the 
control panel. 


4. Address Bus - The address bus is a 16-bit high true bus 
used for memory addressing and chip selection. The high true state is used for 
addressing the interior elements of the Processor CCA (bit 15 is always low). 
The address bus is routed through inverters and transferred to the Interface 
CCA in thetrue state. (Bit 15 must be in the high state when an internal element 
of the Interface ССА is to be addressed). 


4,5,2 Initialization for Interface and Input/Output Port 


Communication 


Before theI/F and 1/О ports can be enabled for data transfer, 
wire firing, ribbon advance, and paper advance operations, the printer must be 
powered up and the initialization and operating status verification sequences must 
be performed. 


a. Power Up PWR RESET* 


When PWR RESET* goes active, the CPU and Control Section 
will perform the following functions: 


1. Disable Interface Control Latch 9000, by writing а 00;. 
Status is written into Status and Data Register 20АОн. 


2. Read Option Header data from interface port В800:;. 


3. Write а B3y to I/O port 3008, to drive the Paper Feed 
Stepping Motor to Phase Опе, and then a BE to lock the motor in Phase One. 
Phase of this operation is stored in Status and Data Register 3006y. 


4. Read Perforation skipdata from the Interface options con- 
figuration header latch В800ц, compute the value, and store in Status and Data 


Register 20A8H. 
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5. If the FLSS option is installed, the value is read from 1/0 
рогі 300B and storedinStatus and Data Register 20В3н. The value is converted 
into the number of printable lines and storedin Status and Data Registers 20А4ң 
апа 20А5 н. 


6. ІЁ the printer is of a standard configuration, the value is 
read from Interface Option Header B800 н, is computed, and stored in Status 
and Data Registers 20А2ң and 20А5 ч. 


7. DBUF 4 is set to Interface Control Latch 9000 н, and the 
status is stored in Status and Data Register 20AD н. 


8. Outputs from1/O Port 3007 р аге setto the high state. Signal 
RESET* inthe high state clears the internal logic and logic ontheInterface CCA. 


9. The following Status and Data Registers are setas indicated: 
2005ң- 00, 20ССң- 00, 20CDy = 00, and 2096y = 01. 


b. Initialization 


The Initialization sequence is enteredas a result of completing 
the power-up sequence, or as a resultofan alarm clear condition. The sequence 
is as follows: 


1. DBUF1 - DBUF3 are set low to Interface Control Latch 
9000 н, resetting signals ON LINE, READY, and LOAD BUFFER. The status 
of this operation is stored in Status and Data Register 20AD н. 


2. DBUSissettoa 32H and transferred to output port 30075. 
This operation resets flip flops U28 and U30 on the Processor ССА and resets 
logic on the Interface CCA. 


3. Signal CLRFF (bit 5) of input port 30094 is tested for its 
logic state. If low, then all outputs of port 3008 н аге set high to disable all 
motor operations. If high, then the following Status and Data Registers are set 
as indicated below: 


Register Value 
2099 01 
2098 00 
209С 00 
2090 00 
209F 00 
20A6 12 
20CB 00 
20CF 00 
20DO 00 


4. Signal 10/16* PITCH (bit 6) of input port 300By istested for 


its logic state. If low (16 pitch) then 204 is written into Status and Data Register 
a 2095 н апа 20B5 н. If high (10 pitch), then 00y is written into the registers. 
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5. Signal BAIL OPEN (bit 4) of input port 300Аң is tested for 
its logic state. If low, then the state of signal CLEAR FLOP output from 028 
is tested at Input port 30094 . BAIL OPEN in the high state will cause the CPU 
and Control Section to recycle through the initialization sequence until BAIL 
OPEN is reset. BAIL OPEN in the high state will cause ALARM IND* of output 
port 30074 tobe enabled, and READY tobe resettoInterface Control Latch 9000 н. 
The new interface status word is written into Status and Data Register 20AD н. 
This cycle will continue until CLRFF of input port 3009, switches to the high 
state. BAIL OPEN in the low state will cause GO/STOP of output port 3008 to 
be enabled, which will initiate shuttle movement to the shuttle park position. 


6. DBUF Bus is set to zero and output to the VFU/Print data 
line buffer 80004 on the Interface CCA. The CPU and Control Section will then 
perform a read operation to detect any change in the status of DBUF Bus. Ifa 
change is detected, indicating the absence of any Interface CCA, Status and Data 
Register 20934 is cleared, and output port 3008ң is disabled to halt any motor 
operation. ІЁ the DBUF Bus remains low, indicating the presence of an Inter- 
face ССА, then бін is written into Status and Data Register 2093 ц, and DBUF 
bit 2 (READY) is set high to Interface Control Latch 9000 


c. Operating Status Verification (Figure 4-28) 


After completing the Power-up and Initialization sequences, 
the CPU and Control Section enters into the operating status verification se- 
quence. This sequence is re-entered each time the shuttle is parked because of 
а slowinterface data transmission rate, a paper advance command which requires 
multipleline feed operations, а command which requires а change in the shuttle 
travel velocity, the absence of a character generator, or because of the com- 
pletion ofa self test operation. Completion of this sequence allows the CPU and 
Control Section to enable the ports for either on line or off line operation. 


During this sequence, the Status and Data Registers are updated 
to reflect the current operating status of theI/F and I/O ports. Upon completion 
of this sequence, the ON LINE, READY, and LOAD BUFFER CONTROL outputs 
are enabled to I/F Port 9000 q. 


4.5.3 Interface Port Communication and Control (Figure 4-29) 


Communication between the Processor CCA and the Interface 
CCA takes place over the DBUF bus. Each of the interface types described 
in paragraph 4.4 contains devices which are addressable by the CPU and Control 
Section. 


As shown in figure 4-29, a given device is enabled for input or 
output by the CPU and Control Section of the Processor CCA issuing a 15-bit 
(bit 10 is not used) address over the address bus. Each Interface ССА converts 
address bits А11-А13 into a unique chip select pulse (CS1* - CS9*) as listed in 
table 4-14. Address bit А15 (bit 14 is 0) must be true when any interface port 
device chip select pulse is generated. 
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Figure 4-28А, Operating Status Verification Flow Diagram 
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Figure 4-28В. Operating Status Verification Flow Diagram L 
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Figure 4-28C. Operating Status Verification Flow Diagram 
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TABLE 4-14. INTERFACE PORT DEVICE SELECTION 


Address Bus Bit Configuration 


151413121110 98 76 54 321 Enable Function 


1 0 0 0 0 0000000000 Read and Write to VFU/Print 
10 0 01 а 0000000000 Read lastaddress counter value 
1 0 0 1 0 E 0000000000 Interface Status Latch 

J 0 0 1 1 5 0 0 0 0 0 0 0 0 0 0 TCVFU Driver (upper byte) 
1031008 0000000000 Not Used 

1 060 1 0 190 0000000000 Interface Status Latch 

1 0 1 1 O ^ 0000000000 TCVFU Driver (lower byte) 

1 0 1 1 1 0000000000 Option Header Driver 


Logic High State 
Logic Low State 
Active in Logic Low State 

A Read or Write command must be active 


Addressbit A15 is inverted on the Processor ССА to generate 
active low pulse А15%, which is used to enable interface рогі transceiver 1/20. 
With U20 enabled, the CPU and Control Section controls the transfer of informa- 
tion between the internal D bus and the external DBUF bus. 


Descriptions of the interaction of the various devices with the 
DBUF bus are provided in the applicable Interface ССА description. 


ас Interface Port Address and DBUF Bit Assignments 


The hexadecimal addresses of the various interface devices 
are sequentially listed below. Included are definitions for the bit assignment of 


each device. 


l. Address 88004 - VFU/Print Data Address Counter - An 
input latch which indicates the location in the I/F CCA VFU/Print Data Line 
Buffer where data is stored. 


2. Address 90009 - Interface Control Latch - The DBUF bit 
numbers, signal names, and functions are listed as follows: 
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DBUF Bit 
No. Signal 


LOAD BUFFER 


READY 


ON LINE 


TOP OF FORM 
(TOF) 


BOTTOM OF FORM 
(BOF) 

PAPER MOVING 
CONDENSED 
PAPER EMPTY 
(PE) 


4. Address А800н 


Function 


Informs the Interface CCA to start 
loading the print buffer. 


Informs the Interface CCA that the 
Processor CCA is ready to go on line 
or off line. 


Informs the Interface CCA whether the 
Processor CCA is in the on line or 
off line mode. 


Informs the Interface CCA that the Top 
of Form position has been detected. 


Informs the Interface CCA that the 
Bottom of Form position has been 
detected. 


Informs the Interface CCA that 
paper is moving. 


Informs the Interface CCA that the 
condensed 16 pitch switch is active. 


Informs the Interface CCA that the 
Paper Low Interlock is active. 


- Interface Status - The DBUF bit num- 


bers, signal names, and functions are listed as follows: 
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BUFFER FULL 


ON LINE ACK 


DAVFU FAULT 


DAVFU/ PRINT* 


Informs the Processor ССА that the Inter- 
face CCA has completed a load cycle. 


Acknowledges the ON LINE/OFF LINE 
status generated by the Processor CCA. 


Informs the Processor CCA that the 
DAVFU load cycle has a fault, or that 
a parity error exists. 


Informs the Processor CCA whether 
the loaded information is DAVFU or 
print data. 
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Function 


Informs the Processor CCA that the 
Interface CCA is selected (DPC Cen- 
tronics-Compatible Interface Only). 


Informs the Processor CCA that the 
line loaded was transmitted with a 
CONDENSED code. 


Informs the Processor CCA that the 
line loaded was transmitted with an 
EXPANDED code. 


Informs the Processor CCA whether 
the Dataproducts or DPC Centronics- 
Compatible Interface is present in 
the printer. 


5. Address B0004 - TCVFU Status - The DBUF bit numbers, 


Л signal names, and functions аге listed as follows: 


ша ZJ 
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Informs the Processor CCA of the 
status of the TCVFU Reader switch. 


TCVFU Reader strobe pulse. 


Channel 1 of the TCVFU Reader 


Channel 2 of the 


TCVFU Reader 


Channel 3 


of the TCVFU Reader 


Channel 4 of the TCVFU Reader 


Channel 5 of the TCVFU Reader 


Channel 6 of the TCVFU Reader 


Function 
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6. Address В800н - Header Status - Тһе DBUF bit numbers, 
signal names, and functions are listed as follows: 


DBUF Bit 
No. Signal Function 
1 (CONDENSED EN)* Informs Processor CCA that condensed 
print option is enabled. 
2 (AUTO LINE EN)* Informs the Processor CCA that auto- 
matic line feed option is enabled. 
3 (DAVFU ЕМ) Informs the Processor CCA that the 
DAVFU option is enabled. 
4 (PERF SKIP #1)* These two bits are coded to indicate 
(PERF SKIP #2)» to the Processor CCA the amount of 
perforation skipover required. 
— 
Perf. Skip #1 | Perf. Skip 12] Lines of 
Skipover 
6 11/12*FORM EN Conditions the Processor CCA to com- 
pute number of print lines on form 
based on either 11 (high) or 12 (low) 
inches. 
7 PLOT EN Not Used. 
8 (EXPANDED DIS)* Informs Processor CCA that expanded 
print option is disabled. 


b. Data Transfer 


On completion of the Operating Status Verification sequence, 
LOAD BUFFER is set to Interface Port 90005 , and Registers 20C2 and 2003 
аге set to 350 milliseconds. If BUFFER FULL* does not become active within 
the 350 millisecond load window, the I/O ports will be enabled to perform а 
shuttle park operation (see subparagraph СІ). 


When BUFFER FULL* becomes active, the value of Interface 
port 8800 is read to determine the location in the Interface VFU/PRINT data line 
buffer where the termination code is stored. 
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NOTE 


For printers configured with a Serial Interface CCA, 
Location 00 of the VFU/PRINT data line buffer 15 read 
to determine the location of the termination code. 


2-4 


During the time that data is read from Interface Port 8000 и, 
LOAD BUFFER is disabled at Interface Port 9000,, 


223 


4,5,4 Т/О Port Communication and Control (Figures 4-30 and 4-31) 


The Processor CCAuses nine I/O port devices to communicate 
with the control panel and the Wire Driver and Motor Driver CCAs. As shown 
in the functional flow block diagram, figures 4-30 and 4-31, each port device 
is assigned a hexadecimal address which corresponds to an eight-bit register 
location in the Status and Data Register (see paragraph 4, 5, 2) 


2-22 


2-3 


а» I/O Port Enable Codes 


The СРО and Control Section communicates with each I/O port 
device by issuing a unique 16-bit address code which is decoded into an enabling 
chip select signal as listed in table 4-12. The communication path between the 
CPU and Control Section and the individual I/O port device is completed by 015, 
which operates in either the transmit or receive code. 


Table 4-15 lists the chip select signals, their address bus bit 
configurations, and enable functions. 


2 


TABLE 4-15. І/О DEVICE ENABLE SIGNALS 


223 


Address Bit Configuration 
15 14 13 12 11 10 9876543210 


Enable Function 


-4 


" 001 0 0 X XXXXXXXXXX|CS5* | Status & Data Register 011, 
012 
| 0 0 1 1 0 X ХХХХХХХХХХ(С56% |I/O Port Transceiver 1715 
! 0 0 1 1 0 X DUUXCX X X X000 0.0 GSy* Output Port U32 
0 0 1 1 0 X ххххххо о 0 1 СЕ Output Port 033 
0 0 1 1 0 X 33ХХХ ХХ 0010 | С5$9* Output Port 035 
1 00110 X ХХХХХХ0011 | С5$10* Output Port 034 
| 0 0 1 1 0 XXXXXXXO0 100166115 Input Port 042 
0 0 1 1 0 X АХО Input Port U21 
n 001 то X XXXXXX0110|CS13*|Input Port 019 
l! 001 10 X XXXXXX01 1 1 | С514* | Output Port 016 
P 
0 0 1 1 0 X XXXX XXI 0 0 0 |С515* Output Port U18 
1 0 0 1 10 X ХХХХХХІ 0 1 0|CS16*|Interface Port Transceiver 
{ Ого 
1 O X X X X ХХХХХХХХХХІ- Interface CCA Enable 
Л 1 = Logic High State X = Don't Care 
| т 0 = Logic Low State * = Active when in the Low State 
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I/O port transceiver 015 is enabled when CS6*, the output 
from memory decoder 026, is inthelogiclow state. The transmit/receive mode 
is controlled by the logic state of the signal MEMR* output from the CPU and 
Control Section. Ав shown in figure 4-30, the CS6* pulse is used to enable the 
I/O port address decoder. The I/O port address decoder 010 receives the de- 
coded four least significant bits of the address bus and outputs a unique decoded 
I/O device enable chip select signal pulse (CS/* - CS15*). Тһе CS16* output 
from thel/O decoder is ORed with address bit А15%, which enables the interface 
port transceiver U20 when interface port communication is performed. 


To controlpaper advance, ribbon advance, shuttle movement, 
and print wire firing, the CPU and Control Section will issue a unique address 
for the applicable I/O port device. The address decoder, enabled by either а 
read MEMR* ог a write MEMW* command, will decode the address into a spe- 
cific chip selectpulse. When the various 1/О port devices are enabled, the CPU 
and Control Section can manipulate the outputs and read the input when control- 
ling any of the above mentioned functions. 


b. I/O Port Signal Definitions 


The hexadecimal addresses of the various I/O port devices are 
sequentially listed below. Included are definitions for the assignment of each bit 
interconnected with the DBUS. 


1. Address 3007, 


RESET* Used to reset the Interface CCA. 
RCLRFF* Used to clear the right clear flip flop. 
ALARM IND* Used to turn the ALARM/CLEAR switch 


indicator lamp on or off 
ON LINE IND* Usedtoturnthe ON/OFF LINE indicator on or off 
RESET LF'* Used to clear the left sensing flip flop 
RESET ВЕ” Used to clear the right sensing flip flop 
ENRDR* Used to enable the TCVFU reader 
CLR ON LINE* | Used to clear the on line flip flop 


2. Address 3008 H 


Definition 


RMTR* 
10/16 SHTL* 


Usedto enable the ribbon advance motor 

Used to select shuttle travel velocity which 
corresponds to print density (pitch) 
Indicates the direction in which the shuttle 
will move. 

Indicates whether the shuttle will stop or go. 


RIGHT /LEFT* 


GO/STOP* 
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a 2. Address 3008, 


Used to apply power to the paper stepper motor. 


2.2 


Paper step phase signals used to move paper 
as follows: 


Paper Moved 


СІВЕК Indicates the state ої the clear flip Пор. 

16PCH2 Indicates the data output from the optical encoder. 
ІбРСНІ Indicates the data output from the optical encoder. 
10PCH2 Indicates the data output from the optical encoder. 
ІОРСНІ Indicates the data output from the optical encoder. 


4. Address 300Ay 


Definition 


Right flip flop used to indicate when the shuttle 
is moving in the right (active high) or left 
(active low) direction. 
Used to indicate an encoder mark (the logical 
ORed outputs of the right and left flip flops). 

COVER OPEN* Indicates when the cover is open. 

PAPER LOW Indicates when the printer is out of paper. 

BAIL OPEN Indicates when the bail is open. 

TOFSW* Indicates the position of the TOP OF FORM 
switch. 

PAPER STEP* Indicates the position of the PAPER STEP 
switch. 

ON LINE FLOP Indicates the status of the on line flip-flop. 


2 
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5. Address 300B H 


VY 
DBUS | 
Bit Signal Definition 
8 COL 1* Column 1 sensor - used to indicate that the | 
shuttle position is right of column 1. || 
7 SELF TEST* Indicates the position of the TEST switch. 
6 10/16 PITCH* Indicates the position of the horizontal pitch | 
switch. | 
5 6/8 LPL Indicates the position of the vertical pitch switch. | 
4-1 |FLSS4* to Indicates the position of the forms length 
FLSS1* switch as follows: ú 
FLSS4 FLSS3 FLSS2 FLSS1 LPI 
| 
0 0 0 0 11 | 
0 0 0 1 3 
0 0 1 0 За | 
0 0 l l 4 | 
0 1 0 0 55 
0 1 0 1 6 
0 1 1 0 7 
0 1 1 1 8 L 
1 0 0 0 85 
1 0 0 1 11 | i | 
1 0 1 0 12 | | 
1 0 1 1 14 ми - 
1 1 0 0 11 
1 1 1 0 11 L 
| 1 1 1 1 11 
6. Address 300C,, |) 
Definition 


C 


Individual print wire control signals used to 
drive the left column print wires. 


7. Address 3000, 


Signal Definition 


7L* to 11, 


Individual print wire control signals used to 
drive the left column print wires. 


C 
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8. Address 300E H 


DBUS 

Bit Signal Definition 

8-1 7R* to 1R* Individual print wire control signals used to 

drive the right column print wires. 
9. Address 300Е | 

DBUS 

Bit Signal Definition 

8-1 TRO - DR Individual print wire control signals used to 


drive the right column print wires. 


с. Print Head Shuttle Control (Figures 4-30, 4-31, and 4-32) 


The print head is transported across the print station by a 
belt-driven shuttle mechanism assembly. The shuttle mechanism drive belt is 
coupled tothe shaft of a velocity controlled DC motor. The Processor CCA uses 
output ports 3008, (see figure 4-31) to control the motor rotation rate and dir- 
ection. Output port 3007 у is used to initialize the internal logic, which detects 
shuttle rate. Input ports 30094 , 300A н, and 300By (see figure 4-30) are used 
to input shuttle-to-platen data, velocity rate, print wire firing of synchronous 
pulses, and direction of shuttle travel. 


To initiate shuttle motion for a given direction and to control 
the travel velocity, the Processor ССА uses RIGHT*/LEFT and 10*/16 at out- 
put port 30084 (see figure 4-31) to communicate with the Motor Driver CCA. 
Signal 10*/16 is also input at port 300By and is used by the Processor ССА to 
compute end zone reference pointsfor reversing shuttle motion. Signals RESET 
ЕТ“ and RESET LF* at output port 30075 (see figure 4-31) are used to clear the 
velocity and direction sensing logic internal to the Processor CCA. 


When shuttle motionisin progress, the optical encoder assem- 
bly transfers a pulse train to the Processor CCA that indicates shuttle velo- 
city. The pulse train (10РСН1, 10РСН2, or 16РСНІ, 16PCH2) is input onto the 
Processor ССА at port 30091 (see figure 4-30) and to the Direction and Velocity 
logic network (see figure 4-32). Encoder inputs at3009; areusedto detectdirec- 
tion of travel when shuttle parking isto be performed (refer to subparagraph 1). 


The encoder inputs to the Direction and Velocity Sensing Net- 
work (see figure 4-32) are used to develop the CPU and Control Section interrupt 
signals ENC INT REQ* and right/left status pulse RTFF. These signals are 
transferred to input port 300Ay and are used to synchronize shuttle velocity, 
and direction with print wire firing. 


The 10/16“ PITCH and COL 15 signals atinputport 300B (see 


figure 4-32) are used to determine the switch setting for shuttle velocity and 
to detect when the shuttle is at the column one position near the left end frame. 
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To control shuttle movement, the Processor ССА will first 
park the shuttle at a referenced home position and initialize internal control logic. 
Next, an active signal BUFFER FULL* from the interface port will cause the 
CPU and Control Sectionto seek the current shuttle position and move the shuttle 
to the nearest print position, 


1. Parking the Shuttle at the Home Position 
(Figures 4-30 and 4-31) - Refer to figure 9-15 in volume П 


of this manual. Parking the shuttle at the home position is performed under 
any of the following conditions: 


(a) When the POWER switch is reset. 


(b) When the shuttle velocity and pitch setting do notagree. 
(с) WhenaDAVFU faultis detected at the Interface ССА. 
(4) When a DAVFU Code is received and the DAVFU op- 


tion is not enabled. 


(e) When a change іп the state of the ON LINE switch 
occurs, 


(£) Ућепа STOP command 15 generated because of a mal- 
function, 


When shuttle parking is to be performed, the CPU and Con- 
and Control Section will first initialize а no-shuttle motion timer (Status and Data 
Registers 20С2н and 20СЗн). Next, the interrupt input signal ENC INT REQ* 
is disabled. The status of output port 30084 is then tested to determine the logic 
state of GO*/STOP. If GO*/STOP is in the low state, input port 300B н is then 
enabled to read the status of COL 1*. If the COL 1* input is at the high state, 
output port 3008 is enabled. RIGHT*/LEFT is forced to the high state, and the 
no-motion timer is decremented until COL 15 switches to the low state. If the 
timer should time out before COL 1% switcheslow, all the control signals inter- 
facing the motordriver power circuits will be disabled. When COL 1% switches 
to the low state, input port 3009, is enabled and the 10 PCH2 input is monitored 
until a low-to-high transition occurs. The low-to-high transition will cause the 
CPU and Control Section to force the RIGHT*/LEFT output of port 3008; low. 


When the status of GO*/STOP indicates a high state, the 
state of COL 1% is input. If COL 1* is in the high state, the RIGHT*/LEFT 
output of port 30084 is forced high, the status is stored in the Status and Data 
Register, and the motion timer is decremented until COL 1* switches low. If 


the timer should time out before COL 1* switches low power toalldrive motors 
will be disabled. 


А low transition of COL 1* will cause the RIGHT*/LEFT 
output of port 300By, (see figure 4-31) to switch low. The low state ої RIGHT*/ 
LEFT wil cause the 10РСН2 input to port 300By to be monitored for а low-to 
high transition. When 10РСН2 switches high, implying that the shuttle 18 now 
moving to the right from the left end frame, the state of 10/16* at input port 
300B istestedtodeterminetravelvelocity. The state of this signal will cause а 
setor reset state of 10%/16 SH TL at output port 30084 (see figure 4-31). The 
status of 10*/16, indicating shuttle velocity, is stored in the applicable Status 
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А low transition of COL 1% will cause the RIGHT*/LEFT 
output of port 300By (see figure 4-31) to switch low. The low state ої RIGHT*/ 
LEFT will cause the 10PCH2 input to port 300By to be monitored for a low-to 
high transition. When 10PCH2 switches high, implying that the shuttle is now 
moving to the right from the left end frame, the state of 10/16* at input port 
300By istestedtodeterminetravel velocity. The state of this signal will cause a 
setor reset state of 10%/16 SHTL at output port 3008н (see figure 4-31). The 
status of 10%*/16, indicating shuttle velocity, is stored in the applicable Status 
and Data Register. This velocity will remain fixed and used as the reference 
speed for print wire firing unless the print format option is changed (see para- 
graph 4.5.4, subparagraph c2). 


The СОП 15 input is then tested for a low-to-high transi- 
sition (shuttle leaving the column one position). If the shuttle motion timer 
(Status and Data Registers 20C2 and 20C3) should zero out before COL 1* changes 
state, powerto allmotors is disabled. When COL 1% switches high, the RESET 
LF* and RESET RT* outputs from port 3007н (see figure 4-31) аге clocked into 
flip-flop U30 (see figure 4-32) to clear the LEFF and RTFF outputs from Status 
and Data Register 2090 each time an interrupt is generated. LEFF is ORed with 
ВТЕЕ to generate interrupt signal ENC INT КЕО* foreach dot column the shuttle 
traverses. 


After clearing the LEFF and RTFF flip-flops, the dot col- 
umn counter is cleared to zero (Status and Data Register 2090), and simul- 
taneously, a 17D is loaded into the character column counter (Status and Data 
Register 2091). At the sametime, signal ENC INT REQ* is enabled for counting 
dot columns, and as the shuttle is moving, every tenth RTFF will increment or 
decrement the character column counter. With the shuttle moving to the right 
from the left end frame, the character column counter will be incremented. 
When а count of 36D is reached, the RIGHT*/LEFT output of port 3008; (see 
figure 4-31) will switch tothehigh state, causing the shuttle to reverse direction 
toward theleft. The 10PCH2 input at port 30094 is then monitored for а low-to- 
high transition. When the transition is detected, the CPU and Control Section 
will enable output port 3008 ц (see figure 4-30) and set GO*/STOP to the high 
state. When inthe high state, GO*/STOP will disable power to the shuttle motor 
drive circuit on the Motor Driver CCA. The shuttle is then parked at the home 
position, and the shuttle control logic is initialized. 


After initializing the shuttle at the home position, the CPU 
and Control Section will wait for a buffer full condition at the interface port. А 
buffer full condition will cause the CPU and Control Section to enable the shuttle 
motor drive circuitry and move the shuttle to the nearest print position. 


2. Velocity Direction Control (Figure 4-32) - The standard 
printer has а velocity of 34 inches per second (IPS), which is the reference 
velocity for printing at ten characters per inch (CPI). Printers coníigured with 
the optional 10/16 PITCH switch have a velocity of 20. 4 IPS for the 16 pitch set- 
ting (16 СР). When the Condensed Print option is enabled, shuttle velocity is 
20.4 IPS, andis 34 IPS when the Expanded Print option is enabled. Either velo- 
city is maintained for each print line unless the 10/16 PITCH switch setting is 
changed or unless a change is detectedinthelogic states of the CONDENSED and 
EXPANDED bits at interface status latch A800} (see figure 4-29). 
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Referring to figure 4-32, the logic state of 10%/16 SHTL, 
output from port 300818 set during shuttle parking and initialization (see para- 
graph l above). The 10*/16 SHTL signal is NANDed with encoder output sig- 
nals ІОРСНІ and 10РСН2, or 16РСН! and 16PCH2. The logic state of 10**/16 
SHTL determines which encoder output will be analyzed for shuttle direction. 


The frequency of either 10 pitch or 16 pitch pulse train will 
specify the shuttle travel velocity. A pulse is generated for each instance the 
encoder assembly, attached to the shuttle, intersects an imaginary dot column 
position on the platen. When shuttle motion is in progress, to perform a print 
operation, the encoder outputs over channel 1 are used to clock the channel 2 
pulsetrainthrough flip-flop 030. The right sensing output (RTFF) and left sens- 
ing output (LEFF) are ORed to generate the CPU and Control Section interrupt 
signal ENC INT ВЕОХ. 


Signal ЕМС INT REQ* is generated every 294 micro- 
seconds, which the CPU and Control Section uses as an index for synchron- 
izing print wire firing. Signal RTFF is the dot column count, and depending 
on shuttle traveldirection, will incrementor decrement Status and Data Register 
20904 (dot column counter). Everytenthincrementordecrementofthe dot column 
count will cause ап increment or decrement of the character column count in Status 
and Data Register 2091н (character column counter). The CPU and Control Section 
reads the content of these registers to determine shuttle horizontal position, 


To compute the shuttle's travel direction, the leading edge 
of pulse 10РСН1 ог 16РСН! is used as a reference to analyze the pulse transi- 
tions received on channel 2. If the pulse on channel 2 is high when the leading 
edge of channel 1 is switched from low to high, the LEFF output is cleared and 
RTFF output from U30 will be set. This condition indicates that the shuttle is 
traveling inthe direction of left end frame. This condition will cause the RTFF 
output to be cleared and the LEFF to be set. 


The direction in which the shuttle travels to perform a 
print operation depends upon the location of the print characters stored at 
at I/F port 88004 (see figure 4-30). When the status of I/F port A800y indi- 
cates that the buffer is full and contains print data, I/F port 8800, is interro- 
gated for the presence of first and last print characters. The CPU and Control 
Section translates this data into start of line (SOL) and end of line (EOL) and 
stores the computed values inthe allocated Status and DataRegisters. The CPU 
and Control Section compares the contents of the character column count regis- 
ter with the SOLand EOL registers to determine shuttle position with respect to 
character print position. The computed value logic state of RIGHT*/LEFT con- 
trols the operation of the reversing amplifier located on the Wire Driver CCA. 
The reversing amplifier will cause the shuttle mechanism drive motor to rotate 
in the correct direction. When in motion, the encoder will output pulse train 
10PCH or 16PCH, which is analyzed for direction and velocity. 


When the shuttle mechanism is computed to be at the last 
dotcolumn of the last character column to be printed, the CPU and Control 
Section will set or reset the RIGHT*/LEFT output of Output Port 30081 , 
reversing the direction of motion of the shuttle drive motor. During the time per- 
iod whenthe shuttle mechanism is turning around (60 milliseconds maximum, if 
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velocity is 20. 4 inches per second, or 100 milliseconds if the velocity is 34 inches 
per second) the CPU and Control Section enables Interface Port Transceiver U20 
and sets LOAD BUFFER to interface control latch 90004 (see figure 4-30). If, 
during the turn-around time Interface Port A800qy responds with a buffer full 
condition (BUFFER FULL* active when low) Interface Port 80004 (see figure 
4-30) is again interrogated for start of line andend of line data. (During shuttle 
turn-around time, output port 30084 is used to step paper). 


d. Print Wire Firing 


The print function controls the information output to the print 
head. Printing is performed by accessingthe ASCII-coded character from Inter- 
face Port 8800 and converting the data into an address to access the character. 
This 8-bit address is used to fire a wire column. Four internal counters аге 
used to keep track of the position of the left and right wires. These counters are 
CCCL, DCCL and CCCR, DCCR respectively, and are used with the ASCII char- 
acter codeto access the character generator. Updating of the internal counters 
with each encoder mark keeps track of the print head position. 


The character generator is divided into two parts. One part 
is addressed for the right wires, and the other for the left wires. Тһе address 
which accesses the character generator is made up of the dot column counter 
(DCCR for the right wire section; DCCL for the left wire section) and the 
ASCII character code. The address selects one of eight bytes of data for a par- 
ticular character. The selected byte will then be used to turn on any wire of the 
vertical wire column (where the uppermost wire is the least significant bit of 
the addressed byte from the character generator). The three low order bits of 
the dot column counter will access any of the eight bytes of data for a partic- 
ular character. The sixth bit will be used to access either side of the character 
generator. The ASCII seven-bit code will be used to access any of the 128 char- 
acters in the character generator. 


When printing at 10 or 16 characters per inch, the left and 
right wire banks are updated with information every 294 microseconds, the 
period ofone encoder mark. However, once а wire is fired, it must stay on for 
355 + 5microseconds. Forthis reason, outputports 300Dy апа 300Су are used 
for left wire data. Output ports 300F; and 300Ёр are used for right wire data. 
Each pair of output ports are updated every 294 microseconds, with each indi- 
vidual output port of the left/right output port set being updated every 588 micro- 
seconds. 


Whenprinting at five characters per inch (expanded mode), 
the shuttle servo motor travels at the 10-characters-per-inch rate. However, 
every other encoder mark is skipped, and the same dot column information is 
printed twice. This effectively expands the width of the character to 20 encoder 
marks. Of these, l4are allotted for dot information and six for inter-character 
spacing. Also, since updating is only required on every other encoder mark, 
only one latched port in each pair is used: LB and RB. 
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e. Ribbon Advance 


Ribbon motion is initiated by the Processor CCA at the start 
of the shuttle or paper motion cycle through the ribbon drive system of the Motor 
Driver CCA. 


f. Paper Advance Control (Figures 4-30 and 4-31) 


Each time the printer is powered up, the CPU and Control 
Section will first initialize the paper advance controls. The CPU and Control 
Section first locks the paper feed stepper motor into phase one. This is accom- 
plished by enabling 015 and setting the DBUS to a B34 . The B34 output from 
015 is placed on the DBUS, the СРО and Control Section enables Output Port 
3008 н, and the content of the DBUS is output to the Motor Driver CCA. The low 
state of STEP* апа 03% will energizethe motor and start motor movement. After 
4 milliseconds, the £3* signalis reset tohigh (inactive) and the #1% signal is set 
low (active), causing motor rotation to Phase 1. The STEP* signal is then reset 
high, de-energizing the motor in Phase 1. Upon completion of initialization of the 
stepper motor control circuitry, the CPU and Control Section loads Status and 
Data Register 20БОн with the status of Output Port 3008 4. 


Next, the CPU and Control Section computes the Top of Form 
position from the total number of printable lines on the form and from the per- 
foration skip code. Todothis, the CPU and Control Section reads the applicable 
bits of the option header via the option header driver В800ң and I/F Port 
Transceiver (see figure 4-30). The CPU and Control Section detects the logic 
state of DBUF4 and DBUF5 to compute the number of lines to be skipped when 
performing perforation skipover and stores the computed value into Status and 
Data Register 20А8 н. If the printer is configured with the optional 6/8 CPI 
and Form Length Select switches (FLSS), the CPU and Control Section en- 
ables I/O Port Transceiver 015 апа reads the content of Input Port 300By (022). 
The logic state of DBUS5 establishes the line density (6 or 8 lines per inch), 
and is used to computethe total number of lines remaining оп the form as speci- 
fied by the logic state of DBUSI through DBUS4. 


The value of the FLSS setting is saved in Status and Data 
Register 20А5 н and loaded in Status and DataRegister20A4 н, which is used 
as a counter for the number of print lines on the form. 


In the standard printer, the CPU and Control Section enables 
both Interface Port Transceiver U20 and the Interface Bus Transceiver, and 
reads the logic state of DB6 output of the Option Header Driver B800n. The 
logic high orlow status of DB6 is input to the Processor CCA, indicating that the 
printer is configured to handle ll-or 12-inch forms, and is saved in Status 
and Data Register 2045 н . The ll-or 12-inch value is also loaded into Status and 
Data Register 20A4H , which is used as а counter for the number of print lines 
on the form. When Top of Form is reached, the CPU and Control Section will 
then set the DBUF4 line high true to the Interface Control Latch 9000 (figure 
4-30) and will store the status in Status and Data Register 20AD u. 


Afterinitializing the paper stepping motor control circuitry, 
and computing the perforation skip and/or forms length, the CPU and Control 
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Section will then read the state of the applicable Status and Data Registers. These L 
registers are re-initialized each time the CPU and Control Section is reset or a LA 
paper motion-related control panel switch setting is changed. L 


4.6 MOTOR DRIVER CCA (Figure 9-16, Volume II) 


The Motor Driver CCA contains the drive circuitry for the print head 
shuttle servo motor, the paper feed stepping motor, and the ribbon drive motor. 
The column 1 sensing amplifier 011 and motion suppress circuits are also in- а 
cluded. Output of 011 is used as an input to the Processor CCA for print head || 
shuttle reset positioning andas а markerfor determining print head turn-around 
at the left end zone and start of print line at Шефе! margin. The motion suppress 
circuit 011 detects the power on condition and prohibits accidental printing, | 
shuttle motion, and paper incrementing during power on or off. | 


4.6.1 I/O Signal Definitions 


Table 4-16 lists the I/O signals and their functions. 
TABLE 4-16. MOTOR DRIVER CCA SIGNAL DEFINITIONS 


Name Function | 


STEP* Low True. Whentrue, this input enables full power tobe 
applied to the stepping motor for duration of stepping. 


#12: Low True. When true, this input turns on Phase 1 ! ) 
coil of stepping motor. 


#2: Low true. When true, this input turns on Phase 2 
coil of stepping motor. 


03% Low True. When true, this input turns on Phase 3 | 
coil of stepping motor. | 
RM* Low True. When true, this input turns on the 


ribbon motor. 


10 PCHI This input represents the 10 pitch encoder track, 
channel 1. 


16 РСНІ This input represents the 16 pitch encoder track, 


L 
ў 
L 
L 


10*/16 SHTL This input selects the correct encoder track for the 
shuttle servo motor. If low, 10 РСНІ is selected; 
if high, 16 РСНІ is selected. 


R*/L This input directs the motion of the shuttle. Low 
commands right motion, high commands left motion. 
This signal should change only when shuttle speed 


has settled or is at zero. 
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TABLE 4-16. MOTOR DRIVER CCA SIGNAL DEFINITIONS (Contd) 


Function 


DET POS This line represents the output of the "column one" 
sensor. (This is not a TTL signal). 


(1) Тһе asterisk implies function is alive in the 
low state. 


(2) Unless otherwise specified, all signals are 
TTL levels. 


4.6.2 Circuit Operation 


This paragraph describes the shuttle servo motor, paper feed 
stepping motor, and ribbon drive motor operation. 


a. Shuttle Servo Motor Control (Figure 9-16, Volume II) 


A velocity-controlled DC motor, via a pulley and belt, drives 
the shuttle mechanism acrossthe print station. The Processor CCA commands 
the servo motor with respect to GO/STOP, RIGHT/LEFT, and 16 PITCH (HI) 
10 PITCH (LO) speed. Ап optical incremental encoder, mounted on the motor 
shaft, provides informationfor firing the print solenoids, and the same encoder 
signals are used to derive velocity information for the servo motor. A block 
diagram of the shuttle servo motor is shown in figure 4-33. 


Referringtofigure 9-16, SH 2, the correct track from the en- 
coder is selected at gates 014-3, 013-3, and U13-11, andis fed to an edge detec- 
tor circuit U4-8, U4-6, effectively doubling the encoder input frequency. The 
pulses at U4-6 trigger U4-5, a one-shot whose average positive DC output at 
04-11 is compared with a negative DC reference voltage at R5. Тһе error is 
amplified and carrier-filtered by low-pass filters Ul and U2. U3 is а "reversing" 
amplifier whose gain is -| or +1, depending оп the L/R signal. The output of 
U3, limited by CR4 and CR5, is next fed to a current drive switching power 
amplifier. This self-oscillating amplifier, consisting of U7, Q7, Q13, Q4, and 
О15, drives the motor from the +21V and -21V supplies. Current feedback is 
obtained from R26, which is in series with the motor. The switching amplifier 
operates between 20 and 25 kHz, to provide high power efficiency. Transistors 
Q3 and Q10 limit the current in the motor to avoid motor de-magnetization and 
excessive transistor current. 


А re-triggerable one-shot at 010 is used to detect very slow 
movement от lack of shuttle motion if the GO command has been given. The one 
shot then times out, locks out further triggering, and causes 06-13 to go low, 
grounding the bases of 07 апа 013, thus shutting off the motor drive. 110 is 
reset only when the GO signal changes to STOP. 


4643 PRINTER SERVICE е 4-115 


ТНЕОКҮ ОЕ ОРЕКАТІОМ Ї 
L &4——— к 


SHUTTLE 
MECHANISM 


R/L | | 
РОМЕВ | 
АМР 
LOW | 
РА55 | 
FILTER | 
4 | 
REFERENCE SPEED 
VOLTAGE REQUIRED 


F TO V 


CONVERTER 


TRACK SELECT 


гэ 


DOUBLER GATE ENCODER 


245123 443 


Figure 4-33. Shuttle Servo Motor Block Diagram 
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Ь. Рарег Еееа Stepping Motor Control 


A three-phase motor is used to drive the tractor assembly. 
For six lines per inch, the motor moves four steps to get one line of paper 
movement (see timing diagram, figure 4-34), and moves three steps per line for 
eight lines per inch. Normally, one phase winding is kept energized to produce 


a holding torque. Гог slewing, stepping is carried out continuously. See the 
timing diagram shown in figure 4-35. 


Assume that Phase 3 is energized. In this phase, О3 is low, 
turning on Q2, which then turns on Ql. Current flows through CR21, the Phase 
3 winding, Ql, and into the -21V supply. In this manner, the holding torque is 
produced. To step the motor, STEP* goes low, turning on Q12, and resulting 
in turning on 011, thus applying +21V to the motor common winding and Баск- 
biasing СВ21. At the same time, Phase 3 is turned off and Phase 1 is turned on 
with the full supply voltage across it. Keeping signal STEP* low, the motor is 
steppedin sequence to Phase 1, Phase 2, Phase 3, etc. To terminate the step- 
ping sequence, STEP* goes high, turning off Q11. One phase is still left on, via 
СВ.21 and the -21V supply. Line AC, when high, inhibits any input signals to the 
stepping drive, suppressing any inadvertent movement during power оп ог power 
off, 


с. Ribbon Motor Drive Control 


When signal RM* goes low, Q14 is turned on, applying a +21 
volts to the ribbon drive motor, which drives the ribbon in the ribbon cassette 
via а gear-head. The ribbon motor is actuated only during printing. 


1. Column Опе Sense Amplifier - 011-215 a comparator which 
translates the analog detection of the photo-sense signal at pin 4 to a TTL signal 
at pin 2. This signal is used by the Processor ССА. 


2. Motion Suppress Circuit - Two comparators, 011-1 and 


011-14, are used todetect power on and power off, respectively. Their outputs 
are collector ORed to give inhibit signals via 011-13 to the print head drivers 
and the paper feed drivers, and via CR19, to the shuttle servo motor drive. 
This prevents accidental printing, shuttle motion, or paper incrementing during 
power on and power off. 


4.7 WIRE DRIVER CCA (Figure 9-17, Volume 11) 
The Wire Driver CCA contains 14 solenoid drive circuits which interface 


the Processor CCA with the print head. Басһ solenoid drive circuit controls 
an associated print wire solenoid housed in the print head assembly. 


4.7.1 I/O Signal Definitions 


Table 4-17 lists the I/O signals and defines their functions, 
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Figure 4-34, Stepping Motor Input Waveforms (Line Step Mode) 
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Figure 4-35. Stepping Motor Input Waveforms (Slew Mode) 
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TABLE 4-17. WIRE DRIVER ССА 1/О SIGNAL DEFINITIONS 


Signal | Function 


(Print Supress) - ATTLhightrue signal fromthe Motor 
Driver CCA that inhibits any spurious signal to the 

input of the wire drivers from inadvertently firing the 
print wires during printer power up or power down. 


Driver Input (Right/Left) - TTL low true signal from the 
lL* - 712 Processor CCA that turns on the driver circuit. This 

signal should be low for not longer than 350 + 10 micro- 
seconds. 


TRY. 1R0, 2R1, Wire driver outputs are connected to the coils in the 
2R0 print head -- one on the inside (1) wire of each coil 
"R1, ТВО, 7L], winding, and one on the outside (0) wire of each coil 
21.1, 210, 11,1, winding. At room temperature, the coil forms а load 
110 of approximately 1.45 ohms, 3.5 mHz. Nominally, the 


signals relative to each other; i.e., (1L1-1L0), remain 
at 0V when the driver is off. The waveform across the 
driver outputs is similar to that shown in figure 4-36 

when the coil is activated. 


4.7.2 Circuit Operation (Figure 4-36 and 4-37) 


Figure 4-36 shows a typical wire driver circuit. When the 
input signalis low, the output of OR gate (013, 014, 017, 018, 021, 022, 024) 
goeslow, turning оп PNP transistor 015-29. This causes current to flow through 
the transistor, which turns on NPN transistors 030-043. The NPN transistor 
allows current to flow through the coil in the print head. As the current in the 
coil approaches a preset value, the voltage across the l-ohm sense resistor 
turns on the 2N2222 transistor. The voltage at the emitter of 2N2222 (current 
bias) determines the peak value of the current through the head coil. As the 
2N2222 transistor is turned on, it discharges the 4700 pF capacitor at the input 
of NAND gate 7400. 


At the point that the 7400 output changes state, the output of 
OR gate 75463 goes high and turns off power transistors TIP126 and TIP 121. 
The 2N2222 transistor is immediately turned off, since no more currentis flow- 
ing through the 1-оћга resistors; and thenthe 4700 pF capacitor begins to charge 
through the internal pullup resistor of NAND gate 7400. When the output of 7400 
changes to the low state, the power circuit is again reactivated and begins to 
build up current in the coil. This "chopping" action continues аз long as the 
input signal is low. 


To inhibit the complete circuit from firing, the PS* signal on the 
the input of NAND gate 7400 must go low. 
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Figure 4-36. Typical Wire Driver Circuit 
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The current control circuit (figure 4-38) controls the reference 
point on the emitter of every 2N2222 transistor. The 500-ohm potentiometer 
is used in a voltage divider circuit, dividing the 5. 6V reference voltage caused 
by the 680-ohm resistor and the 1N5232B zener diode. The potentiometer con- 
trols the transistor base voltage, which controls the current reference voltage 


across the TIP126 transistor. The 10 microfarad capacitor is used to filter out 
any transients. 


Э 


бизе 3 


4.8 POWER SUPPLY SYSTEM 


бно ро» 


The power supply systemis composed of two sections: the AC-to-filtered 
DC converter, and the voltage regulator. The AC-to-filtered DC converter is 
available inthe standard and optional universal versions. The voltage regulator 
is common to both versions. 


~J 


The power supply system is protected against high frequency line noise 
and switching transients by a line filter which is installed to include suppression 
of switching transients generated by the POWER ON switch. Іа the event of 
excess internal temperatures, a thermosensor will interrupt the AC input power 
until the temperature drops to its normal operating value. The thermosensor is 
mounted on the rectifier heat sink assembly located above the transformer, 


2-2 


2223 


4.8.1 Universal AC-to-Filtered DC Converter 
at 158. ek го-гъгегеа DO Converter 


-J 


-- 
а. 


Table 4-18 lists the available input voltages and frequencies 
which can be programmed into the power supply by simply rearranging the wir- 


ing of the program connector ТВ? (see figure 4-39). Мо tools are required to 
perform the wiring changes. 


2 
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TABLE 4-18. UNIVERSAL SUPPLY INPUT VOLTAGES 
AND FREQUENCIES 


Nominal Low High 
Input Voltage Input Voltage Input Voltage Input Freq. Range 


-2 а 


115 VAC 90 VAC 127 VAC 59 +0 60.6 HERTZ 
250 VAC 204 VAC 264 VAC 59 to 60.6 HERTZ 
115 VAC 90 VAC 140 VAC 49 to 50.5 HERTZ 
n 250 VAC 187 VAC 264 VAC 49 to 50.5 HERTZ 


Table 4-19is the TB2 wire configuration table listing pin posi- 
tion numbers, frequencies, and wire colors. 
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NOTES 


1 РІМ5 МАККЕР < HAVE WIRES ON BOTH SIDES, 

2. ТВТ IS LOCATED ON THE HEATSINK ABOVE TRANSFORMER, 
3. ТВ1 IS LOCATED NEXT TO C4, 

4 TB1 AND TB2 VIEWS SHOWN FROM FRONT OF PRINTER, 
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Figure 4-39. Terminal Block Pin Configuration 
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TABLE 4-19. ТВО WIRE CONFIGURATION 


TB2 Pin Position Numbers 


Wire Color 115V/60hZ 250V/60hZ 115/50hZ 250V/50hZ 
Red 8 16 16 
Green/ Yellow 6 6 10 
Green/White 9 9 6 
Brown 3 7 7 
Brown/ Yellow 7 12 14 
Brown/White 13 13 12 
Orange/ White 21 27 26 
White 23 23 24 
Violet/White 22 22 21 
Red/White Base Term. | Base Term. СА 
Red/Black C4 C4 Base Term 
Black/White 4 
Black (Fan) 5 
Black (Fan) 1 
Green 2 
Yellow/Black 28 
Yellow/ White 25 
Blue/White 20 
Blue 19 
Blue 18 
Blue/White 17 
Notes: 


1. When using the 250 VAC input voltage the КІ fuse has to be replaced 
with a 1.5A SLO-BLO fuse. 


г. Тһе base terminal is a slot іп the printer base shell located in front of 
the resonant transformer capacitor C4 located at the left rear corner of 
the printer chassis. It serves as a storage compartment for the red/ 
white wire or the red wire - whichever is not being used. 


4-126 @ 4643 PRINTER SERVICE 


С а 


c= 


( -r 
ыр 


С. 


-- 


ГО 


Г 
дэс 


—— 
~~ 


С. 


Е 


e 


c 


— 


— g 


cC 


С 
—.. 


ee жоны 


С 


223 


THEORY OF OPERATION 


| 2224 
2 
ы 


. 8.2 Standard AC-to-Filtered DC Converter 


2-3 


The standard version is basically the same as the universal 
converter describedin paragraph 4.8.1, with the exception that it accommodates 
only one input voltage and frequency: 


223 


Nominal input voltage: 115 VAC 
High input voltage: 127 VAC 
Low input voltage: 90 VAC 
1 Frequency range: 59 to 60.6 Hz 


4,8,3 Output Specifications 


Table 4-20 lists the output specifications for both the standard 
and universal AC-to-Filtered DC converters. 


-а 1 


TABLE 4-20. OUTPUT SPECIFICATIONS 


+21 Volts Output 


Minimum: +18.1 Volts 
Nominal: +21 Volts 
Maximum: +23.1 Volts 


== 


) 


Ripple (Standby): 100 Millivolts P-P, + 20% 
Ripple (Selftest): 1.5 Volts P-P, +20% 


Current (Standby): 0.5 Amps 
Current (Selftest): 3.0 Amps 


-21 Volts Output 


Minimum: -18.9 Volts 
Nominal: -21 Volts 
Maximum: -23.1 Volts 


—3 


Ripple (Standby): 200 Millivolts P-P, + 20% 
Ripple (Selftest): 1.5 Volts P-P, + 20% 


— 
хат 


Current (Standby): 1.5 Amps 
Current (Selftest): 4.0 Amps 


+9 Volts Output 


2 


Minimum: +8.1 Volts 
Nominal: +9 Volts 
Maximum: +9.9 Volts 


+ 
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TABLE 4-20. OUTPUT SPECIFICATIONS (Contd) 


Specifications 


50 Millivolts P-P, + 20% 
200 Millivolts P-P, + 20% 


Ripple (Standby): 
Ripple (Selftest): 


Current (Standby): 
Current (Selftest): 


Amps 


2.4 
2.4 Amps 


Input Power 


Standby: 
Self Test: 


130 
220 


Watts 
Watts 


Power On Surge: Approximately 1000 Volt-Amp for a 
period of 125 milliseconds, with an 


applied input voltage of 115 VAC rms. 


10°C to 40°C 


Ambient Operating Temp. 


Normally closed. Opens at heat sink 
temperature of 75°C and closes at 
55°С. 


Thermosensor Rating 


4.8.4 Voltage Regulator CCA Operation 


The voltage regulator accepts the unregulated voltages from 
the AC-to-filtered DC converter and regulates these voltages to the required 
printer operating voltages. In addition to the regulation circuitry, voltage pro- 
tection circuits (Crow Bar Method) are provided to protect the operating cir- 
cuitry of the printer from an abnormal overvoltage condition. 


The +21 volt unregulated voltage is regulated to a +12V output 
level by the regulator 7812KC (U3). This device is an integrated circuit regu- 
lator withinternal current limiting and thermal shutdown features. No external 
circuit components are needed for the regulation itself, but to prevent high fre- 
quency oscillation, capacitors С10 and C9are added. Diodes CR6 and CR4 func- 
tion as a safety valve in case of a reverse voltage condition. 


The crowbar circuit consists of the SCR 06, zener diode CR3, 
resistor R12 and capacitor C7. Whenever the output voltage exceeds the break- 
down voltage of the zener diode (14 volts) the SCR will fire, short circuiting the 
output of the regulator. The regulator will either go into the current limiting 
mode or fuse F3 will open. F3 may not open, but the integrated circuit regu- 
lator will be thermally protected. 
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The operation of the -12 volt regulatoris similartothe +12 volt 
regulator, except that it uses a 7912KC integrated circuit regulator (U2) and 
accepts the -21V unregulated voltage. 


The +5 volt regulationis accomplished by using a 723 integrated 
circuit regulator (01) as a voltage reference and comparator amplifier. The 
output of the 723 controls the base of transistor Ql which functions as a series 
pass transistor. Transistor (0215 used for current limiting. To provide а more 
accurate regulation, the voltage sensor islocated on the mother board. The 45 
volt regulator is also protected against overvoltage by a crow bar circuit with 
an overvoltage trip point of 6.3 volts. When the SCR fires, it will short cir- 
cuit the input to the 45V regulator, and this will result in opening fuse КІ. 


4.8.5 Voltage Regulator Output 
Table 4-21 lists the voltage regulator output. 


TABLE 4-21. VOLTAGE REGULATOR OUTPUT 


Positive 5 Volt Output < 5 Amp 


Positive 12 Volt Output 300 mA 


Negative 12 Volt Output -300 mA 


+12 Volt Ripple +300 mA 


Positive 5 Volt 5 Amp 
Ripple 


Positive 12 Volt 
Over Voltage Trip 


Negative 12 Volt 
Over Voltage Trip 


Positive 5 Volt 
Over Voltage 


CN 
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4.9 TCVFU ССА (Figure 9-18) 


C 


The optional TCVFU CCA controls the operation of the TCVFU motor in 
accordance with signals supplied to it by the Interface CCA and TCVFU tape 
reader. As shown in sheet 2 of figure 9-18, the TCVFU motor is connected to 
pins 2 and lof 717. Pin2 of 717, labelled MOTOR+, is connected directly to the 
+9V supply. Pin 1 of 717, labelled MOTOR-, is connected to the collector junc- 
tion of Q3. When Q3 is conducting, 9V RTN is connected to the collector junc- 
TCVFU motor is running. WhenQ3is cutoff, the TCVFU motor is switched off. 
Normally Q3 is cut off and the TCVFU motor is not running. 


сол. Tt 


Action starts when Ше operator presses the READ switch on the TCVFU 
tape reader, activating signal TRRQSW* оп 71-12. Ап amplified version of 
TRRQSW*, signal TRRQ*, is routed through J16-20 to the Interface CCA and 
ultimately to the Processor ССА. Тһе Processor ССА responds Бу activating 
read enable signal ENRDR*. This signal is routed through the Interface CCA to 
71-15 of the TCVFU CCA, turning on Q2. With Q2 conducting, ОЗ is turned on, 
switching onthe TCVFU motor. Also, while 02 is conducting, 45V LED SUPPLY 
is provided to the tape reader. 


C 


While ENRDR* is active, periodically the sprocket hole in the tape is 
sensed by the TCVFU reader, activating signal CH13 on Jl-28 on the TCVFU 
CCA. With CH13 active, one-shot Ul is triggered on, momentarily turning on 
Ql. With Ql conducting, Q3 is cut off, turning off the TCVFU motor. When Ul 
times out, the TCVFU motor is turned on once again. Thus, during the on- V 
period of Ul (approximately 190 microseconds) the tape is stopped long enough 
to allowthe TCVFU reader to sense the tape channel positions associated with a 
given sprocket hole. 


_ [ C 


С 


го 
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5.1 INTRODUCTION 


This section contains information necessary to maintain the printer in 
good working order. Paragraph 5.2 includes removal/replacement procedures 
for the printer's replaceable assemblies and parts, and paragraph 5.3 contains 
electrical and mechanical adjustment procedures. 


Figure 5-lisablock diagram illustrating the sequence in which the var- 
ious parts and assemblies must be removed for maintenance. 


All procedures outlined in this section must be performed by qualified 
personnel only, using equipment capable of giving reliable andaccurate measure- 
ments. Personnel performing any of these procedures must be familiar with the 
printer operation as well as with the mechanical configuration of the printer. 


1 5.2 RECOMMENDED HAND TOOLS AND EQUIPMENT 
The following hand tools and equipment are required to maintain the 
n printer: 
a. Screwdriver, 1/4-inch blade, 8-1/8 inches long, Xcelite R144 or 
n N equivalent. 
ЁЛ | b. Screwdriver, 3/16-inch blade, 7-5/8 inches long, Xcelite R3164 or 
equivalent. 
П с. Screwdriver, 3/16-іпсһ blade, 13-5/8 inches long, Xcelite R31610 
or equivalent. 
d. Screwdriver, Phillips, 1/3-inch diameter, 4-1/4 inches long, 
Xcelite Pl2 or equivalent. 
Г Screwdriver, Phillips, 3/16 inch diameter, 6-5/8 inches long, 
Xcelite Х101 or equivalent. 
£; Screwdriver, Phillips, 1/4-inch diameter, 8-1/8 inches long, 
n! Xcelite X102 or equivalent. 
8. Screwdriver, offset, 1/4-inch/5/16-inch blades. 
h. Hexdriver, 2mm Allen. 
1. Hexdriver, 2.5mm Allen. 
1 j: Nutdriver, 4mm, Xcelite No. 99-4 or equivalent. 
k. Nutdriver, 4.5mm, Xcelite No. 99-4.5 or equivalent. 
l. Nutdriver, 5mm, Xcelite Мо. 99-5 or equivalent. 
1 m.  Nutdriver, 6mm, Excelite No. 99-6 ог equivalent. 
| п. Nutdriver, 7mm, Xcelite No. 99-7 or equivalent. 
о. Nutdriver, 8mm, Excelite Мо. 99-8 or equivalent. 
П р. Needle-nose Pliers, Мо. 14-4, 
i q. Slip-joint Plier, No. 11-6. r. Cutting Plier, 84 ЕНМ EREM or 
Т» Cutting Plier, 84 ЕНМ ЕКЕМ or equivalent. 
П s. Tweezer, No. 226. 
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t Metric Scale, 300mm. 

u Feeler Stock, 0.05mm. 

У Feeler Stock, 0.4mm. 

W. Feeler Stock, 1. 00mm (2 required). 

x Soldering Iron. 

y Desoldering Тоо1, Soldapullt Deluxe 05017. 

7 Dynamometer, ARPO (Jensen Catalog Мо. 1108090) or equivalent. 
аа. Oscilloscope, Tektronics 535 (or equivalent). 

bb. Digital Multimeter HP Model No. 3476A or equivalent. 


5.3 REMOVAL/REPLACEMENT PROCEDURES 


The following paragraphs contain removal/replacement procedures for 
the printer assemblies and parts shown in figure 5-1 and listed below: 


C 


5-2 


Top Cover (Paragraph 5. 3.1) 
Fuse (Paragraph 5.3.2) 
Resonant Capacitor (Paragraph 5. 3. 3) 
Filter Capacitor (Paragraph 5. 3.4) 
Bridge Rectifier (Paragraph 5. 3. 5) 
Power Load Resistor (Paragraph 5. 3.6) 
Power Transformer (Paragraph 5.3.7) 
Line Filter (Paragraph 5.3.8) 
Power Switch (Paragraph 5. 3.9) 
Thermostat (Paragraph 5. 3.10) 
Fan (Paragraph 5.3.11) 
Circuit Card Assembly (Paragraph 5.3.12) 
Mother Board (Paragraph 5. 3. 13) 
Paper Feed Belt (Paragraph 5. 3.14) 
Paper Feed Step Motor (Paragraph 5.3.15) 
Tractor Drive Assembly (Paragraph 5.3.16) 
Left/Right Tractor (Paragraph 5.3.17) 
Ribbon Drive Motor (Paragraph 5.3.18) 
Print Head Locking Mechanism (Paragraph 5. 3.19) 
Shuttle Servo Belt (Paragraph 5. 3.20) 
Print Head Flex Cable (Paragraph 5.3.21) 
Shuttle Servo Motor (Paragraph 5. 3. 22) 
Shuttle Mechanism (Paragraph 5. 3.23) 
Idler Pulley Assembly (Paragraph 5. 3. 24) 
Column 1 Harness (Paragraph 5.3.25) 
Paper Low Interlock Switch (Paragraph 5. 3. 26) 
Bail Open Interlock Switch (Paragraph 5. 3.27) 
Control Panel Circuit Board Assembly (Paragraph 5. 3.28) 
TCVFU (Option) (Paragraph 5.3.29) 
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5.3.1 Тор Cover Removal/Replacement (Figure 5-2) 


Top cover removal replacement may be a prerequisite for all subse- 
quent removal, replacement, and adjustment procedures. Note thatthe top cover 
is fastened to the base by two recessed screws at the front and by two quick- 
releaselatches at the rear. In addition, the top cover houses the control panel, 
which is fastened by a spring-loaded clip and must be detached for top cover 
removal. The removal procedure is as follows: 


е 


ШШ шыш шыш ни ша ше шы е 


DOOR ASSEMBLY 


CONTROL PANEL 


245122.106 


Figure 5-2А. Тор Cover Removal/Replacement 
Door Assembly Closed. 


RECESSED 
MOUNT I NG 
SCREW 
(LEFT) 


RECESSED 

MOUNT ING 

SCREW 

(RIGHT) 

245122.107 U 
Figure 5-2B. Top Cover Removal/Replacement 
Door Assembly Raised. 
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a. Disconnect the power plug from the power source. 


Do not attempt to perform any removal/replacement or 
specified adjustment procedures with the power plug con- 
nected to the power source. 


b. Raise the doorassembly to gainaccess tothetwo screws secur- 
ing the top cover at the front. 


©. Loosen and remove the left and right recessed mounting screws 


at the front of the printer. 
| CAUTION | 


When performing step 4, be careful not to apply any 
tension to the control panel harness. 


d. Unlatch the two quick-release latches at the rear and set the 
cover оп its right side. 


е. While maintaining pressure оп Ше retaining clip with опе һала, 
grasp the control panel with the other hand (see figure 5-2C) and pull down. 
The top cover is now free to be removed. 


“й Set the top cover оп a convenient flat surface. 


8. Place the control panel within the housing on the right side of 
the printer base assembly so that the two holes on the control panel circuit card 
assembly fit over the two molded pins. 


h. To replace, raise the front of the top cover and install the con- 
trol panel inside the top cover. To do so, orient the control panel so that the 
cable harness is on the outside, and the pushbutton switches are at the top. In- 
sert the top end of the control panel within the top cover opening with the edge ої 
the control panel resting on the flange. Finally, press the bottom end of the 
control panel against the spring tension of the retaining clip and snap in place. 


L Slowly lower the top cover of the printer. Make sure that the 
controlpanel harness is not pinched between the top cover and the printer base. 


js Align the top cover at the front and rear, fasten the two quick 
release latches at the rear, and secure the two retaining screws at the front. 


k. Close the door assembly. 
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FLANGE 
INSTALL THIS 
END FIRST 
TOP (SWITCH) END 
CONTROL PANEL 
P HARNESS 
BOTTOM END 


(SNAP IN PLACE) 


245122.136 


RETAINING CLIP 


Figure 5-2C. Top Cover Removal/Replacement Control Panel Mounting Details 
(Viewed From Inside of Top Cover). 


= —— “““СОМТКО: PANEL 
а” u CIRCUIT CARD 
w. ASSEMBLY 


D. CONTROL PANEL PLACEMENT 
FOLLOWING REMOVAL 


245122.137 


Figure 5-2D. Top Cover Removal/Replacement Control Panel Placement Following Removal 
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Т QUICK-RELEASE 
LATCHES 
245122.177 
П Figure 5-2Е. Тор Cover Removal/Replacement Rear View. 
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5.3.2 Fuse Removal/Replacement 


The printer has atotalof 16 bus-type fuses mounted in spring- 
loaded clips. When the top cover is removed, these fuses are accessible from 
the top of the printer. Another fuse, the main powerfuse, is mounted at the rear 
of the printer near the line cord, and can be accessed without removing the top 


cover. 
СА 
Do not attempt to replace fuses with the power оп. 
5.3.3 Resonant Capacitor Removal/Replacement (Figure 5-3) 

a. Remove the top cover per paragraph 5.3.1 (note WARNING) 

Б, Remove the capacitor from its spring-loaded clamp. 

с. Remove the insulating hood to gain access to the capacitor 
terminal. 

d. Disconnect the push-on terminals and remove the capacitor. 

е, Reverse the procedure of steps a through d and replace the 


resonant capacitor. 
£. Replace the top cover per paragraph 5.3.1. 


5.3.4 Filter Capacitor Removal/Replacement (Figure 5-3) 


Filter capacitors Cl, C2, and C3 are secured by a supporting 
bracket anchored at each end by a screw. Proceed as follows: 


a. Remove the top cover per paragraph 5.3.1 (note WARNING). 
Б. Remove the two screws and supporting bracket. 


с, Disconnect the leads from both terminals Бу removing the ter- 
minal screws. 


d. Remove the capacitor. 
e. Orient the capacitor sothat the positive terminal faces the rear 
of printer; then insert it into its mounting place. 


f. Replace the leads on the capacitor terminals and secure them 
with the two terminal screws. 
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П | +20V ЫЫ 
BRIDGE 
RECTIFIER BRIDGE NOURTING 
MOUNT ING RECTIFIER RECTIFIER ў 
SCREW (2) CR2 SCREW (4) 
П CRI 
RESONANT 
CAPACITOR 
Ch HEAT SINK 
R2 
П R1 
TRANSFORMER 
n (T1) 
(UNDER HEAT 
SECONDARY SINK) 
П FUSE 
(F2) 
1 (У TERMINAL 
BLOCK 
Й 245122.108 
П THERMOSTAT SUPPORT FILTER FILTER FILTER 
CAPACITOR CAPACITOR 
BEMENET CAPACITOR C3 
C1 
П с2 
Figure 5-3. Power Supply Parts Removal/Replacement 
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8. Place the supporting bracket over the three filter capacitors 
and secure them with the two terminal screws. 


NOTE 


When performing step g above, exercise cauton 
not to pinch the leads. 


h. Replace the top cover per paragraph 5.3.1. 
5. З. 5 Bridge Rectifier Removal/Replacement (Figure 5-3) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 
b. Remove the four push-on connectors from bridge rectifier СКІ 
or CR2, where applicable, one connector at a time. Identify each lead with a 


tag, and note the +/- physical placement of the bridge rectifier. 


c. Removethe screw that secures the bridge rectifier to the heat 
sink, and remove the bridge rectifier. 


d. Orient the replacement bridge rectifier as notedin stepb, then 
mount it to the heat sink. 


e. Connect the push-on connectorstothe rectifier, one connector 
at а time. Use the identifying tag to match the lead with the terminal, and re- 
move the tag after connection is made. 

f. Replace the top cover per paragraph 5.3.1. 


5.3.6 Power Load Resistor Removal/Replacement (Figure 5-3) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


Б, Disconnect and tag the two КІ and R2 resistor leads. 
е, Remove Ше two mounting screws. 
d. When replacing the resistors, ensure thatthe resistor terminals 


are facing inward апа that the stand-offs are installed between the resistors and 
heat sink (shown in figure 5-3). 


е, Replace the top cover per paragraph 5.3.1. 
5.3.7 Power Transformer Removal/Replacement (Figure 5-3) 
a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 


b. Remove the four screws that secure the heat sink to the four 
standoffs. 
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с. Remove the two blue push-on terminals that connect the trans- 
former to the bridge rectifier, one terminal at а time. Identify each terminal 
with a tag. 
d. Remove the two yellow push-on terminals, one from fuse F2 


and one from the other bridge rectifier. 


e. Slidethe disconnected transformer leads through the feed hole 
in the heat sink; position the heat sink away from the top of the transformer. 


£ Removethetwo black leads from terminals 2 and 6 of the ter- 
minal block TB-1. 


g. Remove the leads that connect the transformer to the resonant 
capacitor. 


Ва Using an8mm wrench, remove ће four standoffs and washers. 


Then remove the transformer. 


Do not overtighten the four stand-offs that secure 

the transformer in place. Also, be sure that no 

wires are pinched between the standoffs and the 

heat sink. 
i. Replace the power transformer by reversing steps а through h. 
j- Replace the top cover per paragraph 5.3.1. 

NOTE 
One of four screws that mount the heat sink secures 


a ground lead. When replacing the heat sink, be 
sure that the ground lead eyelet is in place. 


5,9,6 Line Filter Removal/Replacement (Figure 5-4) 
a. Remove the top cover per paragraph 5. 3.1 (note WARNING). 
b. Remove resonant capacitor C4 from the bracket (see figure 5-3). 
с. Removethe screw that secures the mounting plate to Ше printer 
housing casting (see figure 5-4), and turn the assembly over to gain accress to 
the line filter. 


d. Remove the line filter mounting screws and remove the filter. 


б е. Remove the four leads from the filter, опе аға time, and tag 
each lead. 
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Figure 5-4. 


245122.109 
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Line Filter Removal/Replacement 
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C £, Connect the fourleadsto the new line filter terminals as iden- 
tified in step e. 
g. Mount the new line filter to the mounting plate. 
h. Turn the assembly (line filter and mounting plate) over and 


mount to the printer casting. 
1: Replace the top cover per paragraph 5.3.1. 


Ensure that no leads are pinched between the 
mounting plate and printer housing. 


5.3.9 Power Switch Removal/Replacement (Figure 5-5) 
a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 


b. Remove the two screws andassociated hardwarethat secure the 
power switch 51 housing cover, and remove the cover. 


C, Move the four switch leads, one lead at a time. Identify each 
lead with a tag. 


d. Remove the switch and replace with the new switch. 
е, Reconnect the four leads identified іп step с. 


Ensure that no wires are pinched between the cover 
and the printer housing. 


Ё, Replace the switch housing cover and secure withthe two screws 
removed in step b. 


g. Replace the top cover per paragraph 5. 3.1. 
5.3.10 Thermostat Removal/Replacement 
a. Remove the top cover per paragraph 5. 3.1 (note WARNING). 


b. Refer to paragraph 5.3.8 and remove the line filter mounting 


plate. 

с. Rotate the mounting plate so that the line filter 15 facing upward, 
and remove the thermostat push-on connector lead from terminal 1 of the line 
filter. 


O d. Refer to paragraph 5.3.9 and remove the power switch hous- 
ing cover 
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Figure 5-5. Power Switch Removal/Replacement | 
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е. Disconnect the other thermostat push-on connector lead from 
main power switch Sl. 


f Refertofigure 5-3 and remove the two screws that secure the 
thermostat to the heat sink; and remove the thermostat. 


g. Install thethermostatin reverse order of the removal proced- 
ure given above. 


h. Replace the top cover per paragraph 5.3.1. 


5.3.11 Fan Removal/Replacement 


a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Disconnect Ше two power leads fromterminal block pins Запа 7. 
с. Remove the fan. 
d. Replace by connecting the powerleads of the new fanto Ше ter- 


minal block pins 3 and 7, and insert the fan into the slot. 
NOTE 


The fan should be positioned so that air is blown toward 
the CCAs 


е. Replace the top cover per paragraph 5.3.1. 


5,3.12 Circuit Card Assembly Removal/Replacement 


Circuit Card Assemblies A2 through Аб plug vertically into 
dual sockets within the mother board. Removal and replacement is as follows: 


a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 


b. Unplug the applicable CCA from its dual mating socket and in- 
sert the replacement board into the dual socket just vacated. 


с. Test the performance of the ССА (АЗ through Аб only) and ad- 
just, if necessary, per paragraphs 5.4.1 through 5.4.4. 


d. Replace the top cover per paragraph 5.3.1. 
NOTE 


If the Interface CCA (AZ) is the optional Serial or DPC Cen- 
tronics-Compatible, then the protocol switch settings are con- 
figured correctly before installing. A matrix of switch settings 
is given in section VI of this manual. 
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5.3.13 Mother Board (A7) Removal/Replacement (Figure 5-6) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Disconnect the interface cable. 


Remove the Interface CCA, Processor CCA, Motor Driver 
CCA, Wire rites ССА, and Regulator ССА in that order. 


d.  Disconnectthe remaining interconnection cables from the mother 
board. Identify each cable with a tag. 


e. Remove paper feed stepping motor per paragraph 5.3.15. 


f, Remove the two screws and associated hardware that secure 
the mother board at the front. 


g. Lift and slide the mother board toward the front and out of the 
printer. 


h. Placethe new mother board within the printer as shown in fig- 
ure 5-6, and secure with the two screws removed in step f. 


і. Replace the paper feed stepping motor removed in step е. 

үр Connect the interface cable to the mother board. 

К. Reconnect the cables disconnected in step 4. 

1, Replace the circuit card assemblies removed in step с іп ге- 


verse order. 
m. Replace Ше top cover per paragraph 5. 3.1. 
5.3.14 Paper Feed Belt Removal/Replacement (Figure 5-7A) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Loosen, but do not remove, the three mounting screws of the 
paper feed stepping motor. 


Cs Slide the motor forward within its slotted mounting holes as 
required, until the belt is slack. 


а; Slip Ше belt off the tractor pulley first, and then о the motor 
pulley. 


е, Slip Ше replacement belt over the motor pulley first, then over 
the tractor pulley. 


f. Slide the paper feed stepping motor within its slotted mounting 
holes until the beltis taut without binding. Tighten one of the three motor mount- 
ing screws. 
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Figure 5-7. Paper Feed Tractor Assembly Removal/ Replacement 
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g. Tighten the other two motor mounting screws. 


h. Replace the top cover per paragraph 5.3.1. 


5.3.15 Paper Feed Stepping Motor Removal/Replacement 
(Figure 5-7A) 


a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 
b. Remove the paper feed belt per paragraph 5. 3. 14. 


с. Disconnect the leads of the paper feed stepping motor from 76 
of the mother board. 


d. Remove the three mounting screws and remove the paper feed 
stepping motor. 


e. To replace, align the three mounting holes of the paper feed 
stepping motor with the three slotted holes on the printer mounting brackets. 


Е Replace, but do not tighten, the three mounting screws. 


g. Placethe paper feed belt over Ше motor pulley first, then over 
the tractor pulley. 


h. Slide the motor within its slotted holes as required until the 
belt is taut without binding. Tighten one of the three mounting screws. 


1. Tighten the other two mounting screws. 

је Connect the cable plug of the motor to J6 of the mother board. 

К. Replace the top cover per paragraph 5.3.1. 

5.3.16 Tractor Drive Assembly Removal/Replacement (Figure 5-7) 

a. Remove the top cover per paragraph 5.3.1 (note WARNING). 

b. Remove the paper feed belt per paragraph 5. 3.14. 

е. Remove Ше буо screws ateach end of the tractor drive assem- 
bly that secure the assembly to the printer mechanism frame, and remove the 


ractor drive assembly. 


d. To replace, position the new tractor drive assembly into the 
printer and secure with two screws at each end. 


e. Replace the paper feed belt per paragraph 5.3.14. 
Е. Adjust the paper feed belt, if required, per paragraph 5.4.8. 


g. Replace the top cover per paragraph 5.3.1. 
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5.3.17 Left/Right Tractor Removal/Replacement (Figure 5-8) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Remove the paper feed belt per paragraph 5. 3.14. 
с. Remove the tractor drive assembly per paragraph 5.3.16. 


а. Remove the left shaft support, vertical adjust assembly, and 
square tractor drive shaft (see figure 5-8). 


The vertical adjust assembly includes several parts. 
Exercise caution when removing to avoid losing parts. 


е. Release the tractor locking mechanism (see figure 5-7B) Бу 
pulling it forward, and slide the tractor from the spline bar to remove. 


£ To replace, ensure that the tractor locking mechanism is іп 
the released (forward) position and slide the tractor onto the spline bar and lock. 
The locking mechanism should face the outside. 


NOTE 


There are two white alignment dots, one on each tractor. 
Ensure that the two alignment dots are directly opposite 

each other when installing the tractor. The notch on the 
spline bar should be at the left side. 


5. Install the spring, cylinder, yoke, collar, and shaft support 
onto the square drive shaft, shown in figure 5-8. 


D. Imstall the tractor drive assembly so that the side plates mate 
with the inside surface of the frame on both ends. The notch on the left end o£ 


the spline bar mates with the left side frame. 


5, Align the holes inthe side plates with the holes inthe frame апа 
install two phillips head screws on each end. 


j- Replace the paper feed belt per paragraph 5.3.14. 
k. Replace the top cover per paragraph 5.3.1. 
5.3.18 Ribbon Drive Motor Removal/Replacement (Figure 5-9) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Remove the ribbon cassette per paragraph 3.3.2. 


c. Remove the print head per paragraph 3. 3. 3. 
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Figure 5-8. Left/Right Tractor Removal/Replacement 
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d. Disconnect the print head flex cable from the print head per 
paragraph 5.3.21. 


e. Remove Ше two ribbon motor leads (blue and red) from pins 18 
and 36 of the print head ribbon cable. 


Е. Remove the three screws that mount the ribbon motor to the 
shuttle mechanism, and remove the ribbon motor. 


g. To replace, align the three ribbon motor mounting holes with 
the three mounting holes onthe shuttle mechanism sothat the blue and red motor 
leads are to the right and adjacent to the print head flex cable. 


h. Mount the ribbon drive motor to the shuttle mechanism with 
three screws. 


і, Mount the blue ribbon motor lead іп ріп 18 (top) of the print 
head ribbon cable, and the red lead in pin 38 (bottom). 


Jš Reconnect the print head flex cable per paragraph 5.3.21. 
k. Replace the print head per paragraph 3.3.3. 
1. Replace the ribbon cassette per paragraph 3.3.2. 


m. Replace the top cover per paragraph 5.3.1. 


5.3.19 Print Head Locking Mechanism Removal/Replacement 
(Figure 5-10) 


The print head locking mechanism is removedor replaced un- 
der two conditions: when replacing a defective locking mechanism, or to gain 
access to the shuttle servo belt. 

a. Remove the top cover per paragraph 5.3.1 (note WARNING). 
b. Remove the ribbon cassette per paragraph 3. 3.2. 
6, Remove the print head рег paragraph 3.3.3. 


d. Loosen the screw that mounts the locking mechanism until it 
is free of the printer frame. 


е. To replace, insert the screw within the mounting hole of the 
locking mechanism, апа mount the mechanismtothe printerframe. The mount- 
ing screw should betightened sothatit does not inhibit free motion of the actuat- 
ing arms. While operating the actuating arms, tighten the mounting screw until 
a "n binding is feltinthe movement of the actuating arms, then back off screw 
а 1 turn. 


NOTE 


The guide pin next to the screw should fit into the hole 
in the shuttle frame. 
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£ Replace the print head per paragraph 3.3.3. 
g. Replace the ribbon cassette per paragraph 3.3.2. 
h. Replace the top cover per paragraph 5.3.1. 
5.3.20 Shuttle Servo Belt Removal/Replacement (Figure 5-11) 
a. Remove the top cover per paragraph 5. 2, 1 (note WARNING). 
b. Remove the ribbon cassette per paragraph 3. 3.2. 
с. Remove the print head рег paragraph 3. 3. 3. 
d. Remove the print head locking mechanism per paragraph 5. 3.19. 


e. Loosenthe shuttle servobelt by turning the tension adjustment 
knob (see figure 5-15) counterclockwise until the belt is slack. 


£, Referringtofigure5-11, slide each open end of the belt toward 
the rear of the printer andinto its respective wide slot on the shuttle drive con- 


trolassembly. This will disengage the belt from the shuttle drive control assem- 
bly. 


g. Slip each open end of the belt out of its respective wide slot, 
then unthread and remove the belt. 


h. To replace, thread the replacement belt under and over each 
pulley. 


š. Insert one segment о the right end of the belt into the wide slot 
(see figure 5-11), then push it into the narrow slot toward the front of the printer. 
This will anchor the right end of the belt to the shuttle drive control assembly. 
Ensure that the belt is properly seated. 


Ч. Seat the shuttle drive idler pulley within the recess in the frame 
casting per figure 5-15, 


k With one hand, maintain tension on the left side of the belt so 
that the idler pulley remains seated within the recess. 


І, With the other hand, place опе segment of the open end of the 
belt within the wide slot, then anchor the belt by sliding that segment within the 


narrow slot per figure 5-11. 


m. Tightenthe belt with the adjustment knob by turning the tension 
adjustment knob clockwise until it touches the shoulder (see figure 5-15). 


п. Replace the print head locking mechanism рег paragraph 
5. 34 19. 


о. Replace the ribbon cassette per paragraph 3. 3.2. 
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P. Replace the print head per paragraph 3.3.3. 
q. Replace the top cover per paragraph 5.3.1. 

5.3.21 Print Head Flex Cable Removal/Replacement (Figure 5-12) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING), 
b. Remove the ribbon cassette per paragraph 3.3.2. 
б, Remove the print head per paragraph 3.3.3. 


d. Remove the two ribbon motor leads from the print head flex 
cable connector (blue lead connected to pin 18 and red lead connected to pin 38) 


e. Disconnect the end of print head flex cable W3 from the mother 
board J3 connector. 


f; Remove the shuttle servo belt per paragraph 5.3.20. 


5. Remove the screw from the W3 cable clamp, and remove the 
clamp (see figure 5-14). 


В. Remove the W3 cable from the snap cable mounted midway оп 
the paper chute. 


b Carefully remove the W3 cable from the printer by sliding it 
out from betweenthe capacitors and printer housing, and feed it out from under- 
neath the left side of the platen bar. 

Ча То replace, perform steps 4 through i іп reverse order. 

К. Replace the print head per paragraph 3.3.3. 

1, Replace the ribbon cassette per paragraph 3. 3.2. 

та. Replace the top cover per paragraph 5.3.1. 

5.3.22 Shuttle Servo Motor (Shuttle Drive Control As sembly) 
Removal/Replacement (Figure 5-13) 

a. Remove the top cover per paragraph 5.3.1 (note WARNING). 

b. Remove the ribbon cassette per paragraph 3. 3. 2. 

с. Remove the print head per paragraph 3.3.3. 

d. Remove the shuttle servo belt per paragraph 5. 3.20. 


e. Disconnect the encoder cable connector from J9 of the mother 
board. Note the position of J9. 
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Figure 5-12. Print Head Flex Cable Removal/Replacement 
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f; Remove the red and black power leads from the shuttle servo 
motor. 


. Remove the four screws and associated hardware (one on top, 
three at the bottom) that secure the shuttle servo motor to its mounting bracket, 
and remove the shuttle servo motor. 

NOTE 
To gain access to the bottom screws, itis necessary 
to lift the acoustic insulation padding at the right cor- 


ner as well as the paper chute. 


h. To replace, alignthe mounting holes inthe shuttle servo motor 
bracket with the mounting holes in the mounting bracket on the printer. 


i. Replace, but do not tighten, the top mounting screw, washer, 
and lockwasher. 


13 Lift the acoustic insulation padding and the paper chute at the 
right corner of the printer, then replace the bottom three mounting screws with 
washers and lockwashers, one at a time. 


К. Tighten all four mounting screws. 


Lm Insert the cable plug of the shuttle drive controlassembly into 
connector J9 of the mother board, as noted in step e. 


m.  Connectthe red and black power leads to the shuttle servo motor. 
В, Replace the shuttle servo belt per paragraph 5.3.20. 
о. Replace the print head per paragraph 3.3.3. 
р. Replace the ribbon cassette per paragraph 3.3.2. 
а. Replace the top cover per paragraph 5.3.1. 
5.3.23 Shuttle Mechanism Removal/Replacement (Figure 5-14) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 
b. Remove the ribbon cassette per paragraph 3. 3. 2. 
Gs Remove the print head per paragraph 3. 3. 3. 
d. Disconnect the print head flex cable per paragraph 5.3.21. 
es Remove the printhead locking mechanism per paragraph 5. 3. 19. 


£, Removethe ribbon drive motor per paragraph 5. 3.18. Do not 
disconnect the ribbon motor leads. 
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8. Remove the shuttle servo belt from the shuttle mechanism рег 
paragraph 5.3.20. 
h, Loosen and remove the screw that mounts the cable clamp to 
the shuttle, and remove the cable clamp. 
1. Remove the two screws on the right side of the printer that 


secure the guide bar mounting bracket to the side frame. 
1» Lift the guide bar at the right end. 


k. Removethe front plastic bearing from the shuttle mechanism, 
then slide the shuttle mechanism to the rignt and out of the printer. 


1, То replace, insertthe left side of the shuttle mechanism within 
the mounting hole on the left side frame, with the washer at the extreme end. 


m. Replace the plastic bearing on the shuttle, then position the 
bearing in the center on the front shuttle guide bar. 


п. Place the right side of the replacement shuttle mechanism 
within the cradle of the right side frame so that the actuating pin of the shuttle 
mechanism rests onthe bail open interlock switch actuating arm. The lower part 
of the guide bar mounting bracket fits over the right end of the finger bar. 


о. Replace, but do not tighten, the two screws that secure the 
right side of the shuttle mechanism to the right side frame. 


р. Place the looped end of the platen рар lever tension spring over 
the peg protruding on the left side of the platen gap lever. 


q. With the platen gaplever inthe closed (up) position, insert the 
straight end of the platen gap lever tension spring within the anchor hole in the 
left side frame. 


r. Tighten the two screws replaced іп step o. 
NOTE 


When installing a new shuttle mechanism, it is necessary 
to adjust the rear bracket. This bracket is held to the 
shuttle frame by a screw through its center. To adjust, 
loosen the nut inside the frame and rotate the bracket until 
the lower bracket arm clears the bottom of the front guide 


bar by 0.002 inch (0. 0508mm). 
8» Replace the shuttle servo belt per paragraph 5. 3.20. 


t. Replace the print head locking mechanism per paragraph 5. 3.19. 


Ч, Replace the ribbon drive motor per paragraph 5.3. 18. 
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v. Reconnect the flex cable tothe printhead per paragraph 5.3.21, 
then replace the print head per paragraph 3. 3.3. 


w. Replace the cable clamp. 


х. Replace the ribbon cassette per paragraph 3.3.2. 
у. Replace the top cover per paragraph 5.3.1. 


5.3.24 Idler Pulley Assembly Removal/Replacement (Figure 5-15) 
a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 


b. Remove the ribbon cassette per paragraph 3. 3.2. 


c. Loosenthe shuttle servo belt byturning the belt tension adjust- 
ment knob counterclockwise. Itis not necessary to completely remove the knob. 


NOTE 


The idler pulley assembly is housed within a recess on 
the left side of the shuttle mechanism frame and is held 
in place by belt tension. When the belt is slack, the 
assembly slips out of the recess, and is removed through 
a notched cutout. 


d. With the belt loose, disengage the adjustment mechanism from 
the idler pulleyframe, alignthe crosspiece of the idler pulley assembly with the 
notch in the cutout, then remove the assembly. 


е. Remove the print head per paragraph 3. 3. 3. 


a Remove the print head locking mechanism per paragraph 
5.3, 1%; 


g. Slide the left end of the shuttle servo belt from the narrow slot 
to the wide slot, then remove the belt from the wide slot and slip it off the idler 
pulley. 


h. To replace, slip the left end of the belt under and around the 
new idler pulley. 


i. Fit the crosspiece through the notch in the frame, and place 
the crosspiece into the recess in the frame. 


J: Seat the adjustment mechanism іп the idler pulley frame. 


k. With one hand, maintain tension on the left side of the belt so 
that the idller pulley assembly remains seated within the recess. 


ds With the other hand, place one segment of the open end of the 
belt within the wide slot, then secure the belt by sliding that segment within the 
narrow slot. Refer to figure 5-11. 
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Figure 5-15. Idler Pulley Assembly Removal/Replacement 
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m. Tighten the belt with the adjustment knob by turning the knob 
clockwise until it touches the shoulder. 


n. Replace the print head locking mechanism per paragraph 5. 3. 19. 
о. Replace the print head рег paragraph 3.3.3. 
р. Replace the ribbon cassette per paragraph 3.3.2. 
а. Replace the top cover рег paragraph 5.3.1. 
5. Bie 25 Column 1 Harness Removal/Replacement (Figure 5-16) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Disconnect Column 1 harness W4 from its connector on the 
mother board. 


б. Remove the three screws that secure the harness mounting 
bracket to the printer housing casting, and remove the harness. 


d. Install the replacement harness by performing steps b and c 
in a reverse order. 


e. Adjust, if required, per paragraph 5.4.6. 


£. Replace the top cover per paragraph 5.3.1. 


5,3.26 Paper Low Interlock Switch Removal/Replacement 
(Figure 5-17) 


a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Remove the screw that secures the harness bracket to the printer 
housing casting, and remove the switch assembly. 


с. Disconect Ше cable from the switch by removing the small 
screws from the switch terminals. Note which wire is connected to which ter- 


minal. 


d. Install the replacement switch assembly by performing steps Б 
and c in reverse order, and adjust per paragraph 5.4.5. 


e. Replace the top cover per paragraph 5.3.1. 
5.3.27 Bail Open Interlock Switch Removal/Replacement (Figure 5-14) 
a. Remove the top cover per paragraph 5.3.1 (note WARNING). 


b. Remove the two push-on connectors from the bail open inter- 
lock switch. Note which wire is connected to which terminal. 
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с. Ensure that the platen gap lever shown in figure 5-14 is in the 
closed position (nearest the platen). 


d. Removethetwo screws, nuts, and lockwashers that secure the 
interlock switch to the printer frame. 


NOTE 


To gain access to the nuts and lockwashers for step d 
above, the acoustic insulation material must be raised. 


е. Remove Ше interlock switch. 
f. To replace, perform steps b through d in reverse. 


g. Replace the top cover per paragraph 5. 3.1. 


5.3.28 Control Panel Circuit Card Аз sembly Removal/Replacement 
(Figure 5-18) 


The various replaceable control panel switches and indicators 
can be accessed when the control panel circuit card assembly is removed. 


a. Remove the top cover per paragraph 5. 3. 1 (note WARNING). 


b. Remove the three screws that secure the control panel CCA 
to the support bracket. If the control panel contains the optional form length 
selector switch, remove the switch knob. 


с. Remove the support bracket. 
4. To replace, disconnect the control panel harness (W2). 


Ж. Tighten the three screws that secure the control panel ССА to 
the support bracket. 


5. Replace the top cover per paragraph 5.3.1. 
5.3.29  TCVFU (Option) Removal/Replacement (Figure 5-19) 
a. Disconnect the power plug from the power source. 


b. Disconnect the TCVFU ribbon cable from J12 of the applicable 
Interface CCA. 


с. Loosen and remove the two screws that fasten Фе TCVFU to 
the printer switch cover. 


d. Carefully slide the TCVFU ribbon cable under the platen and 
out of the printer. 


e. Remove the TCVFU from the printer. 
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г. Replace, using the procedure of steps а through 
d in a reverse order. 


5.4 ADJUSTMENTS 


The following paragraphs contain procedures for performing 
both electrical and mechanical adjustments. Electrical adjustments 
are pre-set and sealed et the factory. However, on-site adjustments 
may be required when an electronic circuit card assembly or the shuttle 
servo motor has been removed and replaced. 


The mechanical adjustments should be made whenever the re- 
lated assembly/part has been removed and replaced. It is not necessary 
form these adjustments on a regularly scheduled basis. 

5.4.1 Wire Driver On/Off Period (Figure 5-19) 
This procedure requires the printer to be loaded 
with paper and the ribbon cassette and print head to be installed. 
a. Remove the top cover per paragraph 5.3.1. 
b. Connect an oscilloscope to TP-3 with a ground lead to 
TP-1 (Figure 5-19), and perform the following control settings on the 
oscilloscope: 
1. Vertical Intensity 1 VDC/DIV 
2. Auto Trigger 
3. Horizontal TIME/DIV 50 us 
Gs Set the TEST switch to ON. 
а. Connect the power plug to the power source. 


е. Set the power switch 51 to the ON position. 


г. Momentarily press the ON LINE switch/indicator to 
start the print process. 


8. Monitor ТР-3, and adjust R10 for the waveform shown 
in Figure 5-19 (355ust15us). 
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NOTE 


In steps h and i, counterclockwise rotation will reduce 
the pulse width. 


3% Monitor TP-4 and adjust R& for the waveform shown іп 
Figure 5-19. 


+ Set power switch/indicator 51 to the off position, апа 
disconnect the power plug from the power source. 


К. Remove the oscilloscope leads from TP-4 апа ТР-1 оп 
the Processor CCA. 


ls Replace the top cover per paragraph 5.3.1. 
5.4.2 Wire Driver Current (Figure 5-20). 
a. Remove the top cover per paragraph 5.2.1. 
b Connect a dual channel oscilloscope with the A probe 


to the bottom side of R5 and the B probe to the top side of R5 (Figure 
5-20), and perform the following control settings on the oscilloscope: 


1. Vertical Sensitivity - 1 VAC/DIV A and В. 
2. А and В Algebraic Add Function 
3. B - Invert 
4, Auto Trigger 
5. Horizontal TIME/DIV - 50us 
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d. Set the TEST ON/OFF switch to ON. | 
е. Connect the power plug to the power source. 
Та Set the power switch/indicator to ON. _ 
g. Momentarily press the ON LINE switch/indicator to | 
Start the print process. 
: Adjust R1 to obtain the waveform amplitude as shown іп 
Figure 5-20 си B ҮРС to 4.2 VDC), 1 
l3 Set the power switch/indicator to OFF, and discon- 
nect the power plug from the power source. B 
14 Remove the oscilloscope leads from R5 on the Wire 
Driver CCA. 1 
Kx Replace the top cover per paragraph 5.3.1. 
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5.4.3 Shuttle Speed Control (Figure 5-21) 


This procedure requires the printer to be loaded with 
paper and the print head to be installed. 


a. Remove the top cover per paragraph 5.3.1. 
b. Connect an oscilloscope to TP-3 with a ground lead to 
TP-4 of the Motor Driver CCA (Figure 5-21), and perform the following 
control settings on the oscilloscope: 
1. Vertical sensitivity - 1 VDC/DIV 
2. Normal Trigger, Channel 1. 
3. Horizontal TIME/DIV - 100 ms 
а. Set the TEST ON/OFF switch to ON. 
е. Connect the power plug to the power source. 


Ї, Set power switch/indicator 51 to the ON position. 


g. Momentarily press the ON LINE switch/indicator to 
start the print process. 
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h. Adjust the oscilloscope trigger and horizontal display 
controls so the leading edge of the waveform occurs at the first verti- 
cal line (Figure 5-21). 


Ls Adjust R5 for the waveform shown in Figure 5-21 (945 
ms «15 ms). 


1» Set the power switch/indicator to the OFF position, 
and disconnect the power plug from the power source. 


К. Remove the oscilloscope leads from the Motor 
Driver CCA. 


ls Replace the top cover per paragraph 5.3.1. 
5,4,4 5 VDC (Figure 5-22) 
а. Verify that the printer power cable is connected to 


the source of power and that power switch/indicator 51 is set to the 
OFF position. 


Б. Remove the top cover рег paragraph 5.3.1. 

с. Connect а voltmeter positive lead to ТР-2, negative 
lead to ТР-1 on the Processor CCA (Figure 5-19). 

d. Set the power switch/indicator to ON. 
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for 5 +5% VDC. 
г. Set power switch/indicator 51 to the OFF position. 


8. Remove the voltmeter leads from the Processor ССА. 


Re Replace the top cover per paragraph 5.3.1. 


5.4.5 Paper Low Interlock Switch (Figure 5-25) 
a. Remove the top cover per paragraph 5.3.1. (note WARNING). 


b. Load the printer with single copy paper per paragraph 3.3.1. 


e, Loosen the screw that secures the switch mounting bracket to 
the printer casting (see figure 5-17). 


d. Ensure that the platen gap lever is in the closed position after 
loading paper. 


e. Positionthe switch mounting bracket so that the switch actuat- 
ing arm (see figure 5-25) actuates the switch into the closed position when pressed 
against the paper, and tightenthe screw. Switch closure is indicated by an aud- 
ible click. 


fs Connect the power plug to the power source. 


5. Расе the power switch to the on position and verify that the 
ALARM/CLEAR indicator remains extinguished. If the ALARM/CLEAR indi- 
cator illuminates, place the power switch to the off position and repeat steps d 
through g. 


NOTE 


The ALARM/CLEAR indicator will illuminate when the 
paper low interlock is in the open position and printing 
is attempted. 


Б. Press the PAPER STEP switch until the last form exits from 
the printer. The ALARM/CLEAR switch will illuminate when self-testis initiated. 


1. Place the power switch to the off position, and disconnect 
the power plug from the power source. 


j= Replace the printer cover per paragraph 5.3.1. 


5.4.6 Column 1 Harness (Figure 5-26) 


The purpose of this adjustment is to ensure that the flange on 
the shuttle mechanism does notinterfere with the column harness. Adjustment 
involves positioning the column l harness up or down, or in or out, as necess- 
ary, until it clears the flange. The procedure is as follows: 
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Figure 5-23. Paper Low Interlock Switch Adjustment 


4643 PRINTER SERVICE REV, JUL 1982 


MAINTENANCE 


MAINTENANCE 


5-52 


VERTICAL 
ADJUSTMENT 
MOUNT ING 
SCREWS 


HORIZONTAL 
ADJUSTMENT 
MOUNT ING 
SCREW 


с 


245122.117 


Figure 5-24. Column 1 Harness Adjustment 
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a. Remove the top cover per paragraph 5.3.1 (note WARNING). 
b. Remove the ribbon cassette per paragraph 3. 3. 2. 


с. If Ше column1 harness is not in the correct vertical position, 
loosen the two vertical adjust mounting screws and slide the column 1 harness 
up or down, as necessary, to obtain the correct vertical position. Tighten the 
screws. 


d. If the column 1 harness is notinthe correct forward/backward 
position, loosenthe horizontal adjustment mounting screw and slide the column 1 
harness in or out, as necessary, to obtain the correct horizontal position. 
Tighten the screw. 


e. Replace the ribbon cassette per paragraph 3. 3.2. 
f. Replace the top cover per paragraph 5.3.1. 
5.4.7 Shuttle Servo Belt (Figure 5-27) 
The tension of the shuttle servo belt is set by means of the 


belt tension adjustment knob. For proper tension, turn the knob against the 
spring tension clockwise until it just makes contact with the shoulder. 


5.4.8. Paper Feed Belt (Figure 5-28) 


The tension of the paper feed belt is controlled by the position 
of the paper feed step motor. 


a. Remove the top cover per paragraph 5.3.1. (note WARNING). 


b. Loosenthethree screws that secure the paper feed step motor 
to the shuttle and platen assembly frame. 


е. Position the paper feed motor зо that Ше paper feed belt is taut. 


d. Tighten the three screws that secure the paper feed step motor 
to the shuttle and platen assembly frame. 


е. Replace Ше top cover per paragraph 5.3.1. 


5.4.9 Head-to-Platen Alignment (Figure 5-29) 


With no paper installed and form thickness control set to posi- 
tion 1, the gap between the face of the print head and the platen is .015 +.001 
inch (0. 381mm +0. 0254). The carriage guidebar is mounted tothe side frame in 
bushings witheccentrics. The position of the bar is controlled by the platen gap 
lever/cam used to openthe print station. To achievethe required gap dimension, 
the screw securing the lever to the shaft is loosened and the shaft is manually 
rotated. 
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Figure 5-26. Paper Feed Belt Adjustment 
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Figure 5-27. Head to Platen Alignment 
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SECTION VI 


OPTIONS 


NOTE 


Contact your nearest Tektronix field office or representative concerning any 


options not included in the standard instrument. 


INTRODUCTION 


This section describes the options available for the printer and their functions. Options described 


in this section are as follows: 


Universal Power Supply 


Print Density Options 
Format Control Options 
Optional Interface Signals 
Interface Connector 

Long -Line Interface 

DPC Centronics-Compatible Interface 
Serial Interface 
Automatic Line Feed 
Diagnostic Display 
Elapsed Time Meter 
Rear Forms Load 
Pedestal 

Paper Receptacle 


Ground Isolation 


Seven Bit Only Interface 


UNIVERSAL POWER SUPPLY 


The universal power supply allows Ше printer to accept operating power 


from a variety of sources having the following voltages and frequencies: 


Voltage: 90 to 136, 187 to 257 VAC 
Frequency: 50 ог 60 Hz + 1 Hz 
СУ Phase: Single 
4643 PRINTER SERVICE REV, JUL 1982 6-1 
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Changing from one combination to another is accomplished without the 
need to replace components or assemblies (refer to paragraph 2.6). When the 
printer is configured with the universal power supply, the power cord will not 
include a two-pole universal connector plug. 
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OPTIONS 
6.4 PRINT DENSITY OPTIONS 


| The printer can be configured to produce non-standard character and line 
spacing, as follows: 


6.4.1 Condensed Character Spacing 


This option allows the printer to print with a horizontal pitch 
of 16. 7 characters per inch, in additionto the standard spacing of 10 characters 
рег inch, А switch located on the Auxiliary Control Panel allows selection of 
either standard or condensed pitch. An octal 22 control code may be used to 
override this switch and enable condensed printing, regardless of switch setting. 
To reset the pitch to that established by the switch before override, any format 
code may be used. 


Implementation of this option requires the use of the OPTION 
HEADER. 


6.4.2 Selectable Line Pitch 


This option allows the operator to select a vertical pitch of 
either бог8 lines per inch by means ofa switch locatedon the Auxiliary Control 
Panel. Selection of vertical pitch cannot be made by interface code. Underlin- 
ing is not permitted when operating inthe 8 lines per inch mode. Any underlined 
characters transmitted to the printer when 8 lines per inch is selected will be 
converted to blanks. 


6.5 FORMAT CONTROL OP'TIONS 


The following format control options are described in this paragraph: 


Fixed Form Length 

Variable Perforation Skipover 

Forms Length Selector Switch 

Tape Controlled Vertical Format Unit 
Direct Access Vertical Format Unit 


орос 


6.5.1 Fixed Form Length 


The basic printer is configured to provide automatic TOP OF 
FORM positioning when used with 1l-inch forms. This feature may be optionally 
modified to allowuse of 12-inchforms to suit international requirements. Imple- 
mentation of this modification requires the use of the OPTION HEADER. Re- 
quirements for operation with other form lengths can be met by use of the Form 
Length Selector Switch (paragraph 6.5.3) or the Vertical Format Unit options 
(Paragraphs 6,5,4 or 6.5.5). 


6.5.2 Variable Perforation Skipover 


The standard 3-line skipover distance may be modified to 0, 
4, or 6-line skipover by means of jumpers installed on the OPTION HEADER. 
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The presence of either vertical format unit (TCVFU or DAVFU) transfers con- 
trol of the skipover distance to the Bottom of Form and Top of Form data con- 
tained in the VFU memory. 


6.5.3 Form Length Selector Switch 


This option allows the operator to handle a variety of commonly 
used forms lengths and to automatically advance the paper to the top of form by 
means of an interface code or the TOP OF FORM switch on the Control Panel. 
Selection of one of eleven forms lengths is made by means of a rotary switch 
located on the Auxiliary Control Panel. The switch positions correspond to the 
forms lengths of 3, 33, 4, 53, 6, 7, 8, 83, 11, 12, and 14 inches. 
Switch positions A through E default to 11-inch form lengths. 


6.5.4 Tape Controlled Vertical Format Unit (TCVFU) 


The Tape Controlled Vertical Format Unit (TCVFU), consist- 
ing of an optical tape reader and associated electronics, is offered as an option 
to enable the handling of a variety of vertical formats, and to allow rapid paper 
slewing within individual formats. 


Data is read from tape following each power-up operation, and 
stored іп memory. The memory load will start when a hole is detected in the 
least significant tape channel (left-most), and continues until a hole is again 
detected in this channel. 


Tape load operation is initiated by pressing the tape reader 
switch, located on the tape reader assembly, when the printer is in the off-line 
mode. VFU memory is loaded (1) when the printer is powered up, (2) following 
any tape change, or (3) following the detection of а VFU error. If ап error 
occurs while loading tape, the ALARM indicator willilluminate. То recover, 
the CLEAR switch must be pressed and the load operation repeated. At the end 
of the operation, indicated by the tape coming to a stop, the tractors will be 
synchronized with the memory at the Top of Form position. 


Once the memory has been loaded, the tape reader turns off 
and all mechanical activity ceases. VFU instructions are transmitted to the 
printer by activating the Paper Instruction (PI) bit at the same time that coded 
instructions are presented on the data lines. 


As paper is advanced, the buffer memory is electronically 
"rotated" in synchronization, as a tape loop would be rotated in a mechanical 
system. Turning off the power will result in loss of synchronization between 
form and TCVFU. 


Implementation of this option requires the OPTION HEADER. 
6.5.5 Direct Access Vertical Format Unit (DAVFU) 
The Direct Access Vertical Format Unit (DAVFU) is offered 


as an option to enable handling of a variety of vertical formats, and allow paper 
slewing within а form in à manner identical to the TCVFU describedin paragraph 
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6.5.4. Insteadof loading the memory from a tape loop, the DAVFU provides for 
direct loading from the user system via the printer interface lines. 


A DAVFU START code (156 octal) accompanied by printinstruc- 
tion signal РТ, may be sent to the printer at any time data is requested. Upon 
recognition of the DAVFU START code, subsequent codes are used to load the 
VFU memory rather than to cause printing or paper motion. 


Once the number of memory positions corresponding to the 
length of form (252 lines maximum) has been loaded, а STOP LOAD code (157 
octal) accompanied by paper instruction signal PI, is sent to the printer. This 
code causes the printer to return to the normal mode whereby all recognized 
codes are used for printing or paper motion. Once the memory has been loaded 
via theinterface, DAVFU-controlled paper motion instructions and operation are 
identical to those of TCVFU. 


Once the DAVFU is loaded, the Form Length Selector Switch 
(Paragraph 6.5.3), and the Perforation Skipover feature (paragraph 6.5.2) are 
disabled.  Perforation Skipover will occur whenever BOF is detected and will 
stop when TOF is detected. 


Implementation of this option requires the OPTION HEADER. 
6.6 OPTIONAL INTERFACE SIGNALS 


The following optional interface signals are available with both the stand- 
ard DPC Short-Line Parallel Interface and the optional DPC Long-Line Parallel 
Interface. 


a. PARITY BIT 


This user-generated signalis used when Parity Error detection 
is required. If odd parity is selected, the PARITY BIT signal must be active 
when the total number of active high data bits (including the PAPER INSTRUC- 
TION signal, if used) is even. lf even parity is selected, the PARITY BIT sig- 
nal must be active whenever the total number of active high data bits (including 
the PAPER INSTRUCTION signal, ifused) is odd. Implementation of this option 
requires the OPTION HEADER. 


b. PARITY ERROR 


This printer-generated signal informs the user that a parity 
error has been detected on interface data. The PARITY ERROR signal can be 
reset by either BUFFER CLEAR or a format code. The timing constraints for 
this signal are shown in figure 6-2. 


c. PAPER INSTRUCTION 
This user-generated signalinforms the printerthat information 
on the data lines is to be treated either as format data, or as a DAVFU start or 


stop code. This signal can only be used when the TCVFU or DAVFU option is 
installed; however, a line of data can be terminated, using the standard А5СП 
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Figure 6-2. 
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format codes (Paper Instruction signalinactive) eventhoughthe TCVFU or DAVFU 
option is installed. The paper Instruction signal is looked at only when the 
DEMAND signal is active. 


d. BOTTOM OF FORM 


This printer-generated signal is supplied to the user, and is 
active when the bottom of form (BOF) position has been reached. The BOF posi- 
tion is determined by the form length as wired in the standard printer, or as 
dictated by the TCVFU or DAVFU data when these options are enabled. 


e, TOP OF FORM 


Same as ВОҒ above except the top of form position is trans- 
mitted. 


Е. РАРЕВ МОУІМС 


This printer-generated signal informs the user that the paper 
feed motor is energized. 


6.7 INTERFACE CONNECTOR 


An optional 50-pin Winchester connector with pin assignments, as listed 
in table 6-2, is available. The Winchester mating connector and pins are not 
supplied with the printer. 


6.8 LONG-LINE INTERFACE 


The optional Long-Line Interface is a modified version of the standard 
DPC Short-Line Parallel Interface. It allows the user to communicate with the 
printer over an extended cable length of up to 492 feet (150 meters). Signals 
between the user and the printer should be transmitted over twisted pair wires, 
using 22 AWGwire with one to three twists per inch. In all other respects, this 
interface is identical to the standard DPC Short-Line Parallel Interface. 
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TABLE 6-2. DATAPRODUCTS INTERFACE 50-PIN WINCHESTER 
CONNECTOR PIN ASSIGNMENTS 


- 
шы 


ы 
READY DATA 1 B 
READY RTN DATA І КТМ D 
T 
ON LINE DATA 2 Е | 
ON LINE RTN DATA 2 RTN J 
DEMAND DATA 3 L || 
DEMAND RTN DATA 3 RTN N 
PARITY ERROR DATA 4 R || 
PARITY ERROR RTN DATA 4 RTN T 
BOTTOM OF FORM DATA 5 У | | 
BOTTOM OF FORM RTN DATA 5 RTN x Џ 
INTERFACE IN DATA 6 7, | 
INTERFACE OUT DATA 6 RTN b | 
PAPER MOVING DATA 7 n | 
PAPER MOVING RTN DATA 7 RTN k | | 
- 
TOP OF FORM DATA 8 u 
TOP OF FORM R'TN DATA 8 RTN w | 
' 
+5 VOLTS PARITY 2 
GND PARITY RTN BB | 
PAPER INSTRUCTION р 1 
PAPER INSTRUCTION RTN 5 
| 
STROBE d | 
STROBE КТМ га 
i 
BUFFER CLEAR A š 
ВОЕЕЕБ CLEAR RTN H 
L 
NOTE: Underscoring denotes lower case characters. 
Ї 
|| 
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6.9 DPC CENTRONICS-COMPATIBLE INTERFACE 


The DPC Centronics-Compatible Interface allows the user to interface 
with the DPC M200 printer in a manner compatible with Centronics printers. 
Data is transmitted over a short cable with a maximum length of 49 feet (15 
meters), using twisted pair wires. 


6.9.1 Logic Levels 


Logical''l'' = More positive than +2.4 VDC, and less positive 
than +5 VDC. 


Logical''0'' = More positive than 0 VDC and less positive than 
+0.4 VDC 


Interface signals, with some exceptions, are active when inthe 
logical''l'' state. Exceptions: Signals DATA STROBE, ACKNOWLEDGE, INPUT 
PRIME, and FAULT are active when in the logical ''0" state. 


6.9.2 Operation and Interface Timing 


The operation and interface timing of the DPC Centronics- 
Compatible Interface are described in detail in section IV of this manual. 


6.9.3 Interface Connector 


The interface connector mounted on the printer is a 50-pin 
AMP HDP-20, with pin assignments aslistedin section IV of this manual. Mat- 
ing connector and contact pins are not supplied with the printer. Ап optional 
adapter cablethat terminates in a Centronics-type 36-pin connector is available. 
Table 6-3 lists the pin assignments of the Centronics-type-36-pin connector. 
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13 


10 


28 


19 


11 


29 


31 


30 


32 


Table 6-3. DPC CENTRONICS-COMPATIBLE INTERFACE 36-PIN 
CONNECTOR PIN AND SIGNAL ASSIGNMENTS 


Signal 


Definition 


SLCT (SELECT) 


ACKNLG* 


ACKNLG RTN* 


DATA STROBE* 


DATA STROBE 
RTN* 


BUSY 


BUSY RTN 


INPUT PRIME* 


INPUT PRIME 
RTN* 


FAULT 


A printer-generated signal which indicates that 
the printer has been selected. When SLCT sig- 
nal is active: 


(a) The ALARM light is off, 

(b) The printer operator has pressed the 
ON LINE switch, or an octal (021) has 
been received via the data bus. 

(c) The printer is ready to accept data. 


A printer-generated signal which acknowledges 
that the printer has received a data word. If 
the data word produces a busy condition, the 
acknowledge signal will not be generated until 
the busy condition is reset. 


A user-generated signal which defines when 
information on the data lines is stable and may 
be stored in the printer buffer. 


A printer-generated signal that indicates that 
the printer is unable to receive print or format 
data. A select code can be transmitted during 
a busy condition. 


A user-generated signal that clears the printer 
buffer and initializes the interface logic. The 
input prime signal is asynchronous to the inter- 
face logic. This signal does not affect print or 
paper motion cycles. 


A printer generated signal indicating that one 
of the following faults has occurred. 


(а) Printer is out of paper 


(b) Shuttle is not moving 
(c) Printer is not selected 
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TABLE 6-3. DPC CENTRONICS-COMPATIBLE INTERFACE 36-PIN 
CONNECTOR PIN AND SIGNAL ASSIGNMENT (Contd) 


OSCXT 


А printer-generated signal that transmits а 
100 kHz square wave to the user. 


OSCXT RTN 


PE А printer-generated signal that indicates the 


printer is Out of Paper. 


PAPER 
INSTRUCTION 


This user-generated signalinforms the printer 
thatinformation onthe datalines is tobetreated 
as format data. This signal can only be used 
whenthe TCVFU or DAVFU option is installed; 
however, a data line can be terminated using 
the standard ASCII format codes (PAPER 
INSTRUCTION signal inactive) even though the 
TCVFU and DAVFU options are installed. 
Note: The PAPER INSTRUCTION signal is 
looked at only when the Strobe Signal is active. 


PAPER 
INSTRUCTION 
RTN 


DATA 1 
DATA 1 RTN 


User Data 


DATA 2 
DATA 2 RTN 


User Data 


DATA 3 
DATA 3 RTN 


User Data 


DATA 4 
DATA 4 RTN 


User Data 


DATA 5 
DATA 5 КТМ 


User Data 


DATA 6 
DATA 6 RTN 


User Data 


DATA 7 
DATA 7 RTN 


User Data 


DATA 8 
DATA 8 RTN 


User Data 
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6.9.4 Parameter Switches 


There are three parameter switches in the DPC Centronics- 
Compatible Interface CCA: 


a. SW 1-2 


When set to OFF, enables auto print, causing printer to print 
automatically following receipt of 132 characters (normal) or 220 characters 
(condensed). When set to ON, disables auto print. 


b. SW 1-3 


When set to OFF, enables 220-character auto print. When set 
to ON, disables 220-character auto print, causing printer to print automatically 
after 132 characters (provided that auto print is enabled), even when the printer 
is in the condensed mode. 


с. SW1-4 


When set to ON, enables CR termination, causing printer to 
terminate data load cycle upon receipt of a carriage return code. When set to 
OFF, printer will not stop loading data upon receipt of a carriage return code. 


6.10 SERIAL INTERFACE 


The serial interface operates in an asynchronous receive-only mode, 
and may be used with or withouta modem. Serial data is received from the user 
via current loop or standard EIA RS232 receivers. The interface will operate 
with a variety of baud rates ranging from 110 to 9600. Signals are transmitted 
over a cable with a maximum length of 50 feet (15.3 meters). 


6.10.1 Logic Levels 


a. RS-232C - MARKING SPACING 
OFF ON 


-3.0 VDC to -25 VDC 43.0 VDC to +25 VDC 


b. 20 mA Current Loop 


MARKING SPACING 
IDLE BREAK 
17.0 mA to +20 mA 0.0 mA to 1 mA 


6.10.2 Operation 


Serial interface operation is described in detail in section IV 
of this manual. 
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6.10.3 Interface Connector 


The interface connector mounted on the printeris a 50-pin АМР 
HDP-20. Pin assignments аге as listed in section IV of this manual. Mating 
connector and pins are not supplied with the printer. Ап optional adapter cable 
is available that terminates in a 25-pin HDP-20 connector. Table 6-4 lists the 
25-pin connector pin assignments. 


TABLE 6-4. SERIAL INTERFACE 25-PIN CONNECTOR PIN 
ASSIGNMENTS 


Signal Ground - This conductor establishes the 
common ground reference potential for all inter- 
face circuits. 


N/C 


Received Data - This user-generated signal trans- 
mits all print, format and control code information 
to the printer. This signal will only be looked at 
when the following signals are in the on condition: 


(1) Data Terminal Ready 
(2) Data Set Ready (Optional) 
(3) Received Line Signal Detector (Optional) 


20 (CD) Data TerminalReady - DTR - This printer-generated 
signal indicates that the printer is able to receive 


data. This signal is on when: 


Printer power is on 
No printer fault exists 
Printer is on line 
Print buffer is not full 


— өл NN 
— — — — 


1 
2 
3 
4 


If the DTR signal goes off due to a Paper Out 
condition, it is possible that valid data may still be 
stored in the printer buffer. In order to print the 
remaining data, paper must be reloaded and the 

on line mode re-entered via the on line control 
panel switch. Any data remaining in the buffer will 
be printed and the printer will receive more data as 
soon as the DTR signal goes on. 
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TABLE 6-4. SERIAL INTERFACE 25-PIN CONNECTOR PIN ~ 
ASSIGNMENTS (Contd) LA 


Definition 


This printer-generated signal is used to send 
status to the user. BUSY will be in the on 
condition whenever: 


(1) Data Terminal Ready is in the off condition. 


(2) Input Bufferis more than 3/4 full. 


Data loading can continue after BUSY goes active; 
however, any data transmitted after the buffer is 
full will not be stored in the printer and the DTR 
signal will go off. 


Receive Data Plus - This user-generated signal 
transmits all print and control code information 
to the printer. This pin is positive with respect 
to (RxD-) when loop current is flowing (marking). 
This signal also indicates the status of the user 
equipment. Current is maintained in the loop, 
except while data is being transmitted, to indi- 
cate that the user equipment is in a ready condi- 
tion. The absence of loop current for the period 
of one full transmission character will be inter- 
preted by the printer as BREAK, indicating that 
the user equipment is not in a ready condition. 


Receive Data Minus - This signal is the current 
loop return for Receive Data. 


Transmit Data Plus - This printer-generated signal 
indicates that the printer is able to receive data. 
Current is allowed to flow inthe transmit loop when: 


(1) Printer power is on. 

(2) No printer faults exist 

(3) Printer has been placed on line 
(4) Print buffer is not full 

(5) Printer is not BUSY 


This pin is positive with respect to (TxD-) when 
loop current is flowing ("Веаду"). 


Transmit Data Minus - This signal is the current 
loop return for Transmit Data. 
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TABLE 6-4. SERIAL INTERFACE 25-PIN CONNECTOR PIN 
ASSIGNMENTS (Contd) 


2 


Definition 


Data Set Ready - This user-generated signal indicates 
the status of the user equipment. The off condition 
of the DSR signal indicates that the printer must 
disregard signals on the other interface lines. The 
on condition indicates that the user equipment is in 
a ready condition. 


A — 12121202 


Request to Send - This printer-generated signal is 
held in the off condition to maintain the printer in 
the receive only mode. 


Received Line Signal Detector - This user-generated 
signal, when in the on condition, indicates that the 
data communication equipment is receiving a signal 
from the signal source which meets its suitability 
criteria. These criteria are established by the data 
communication equipment manufacturer. 


CAS соъ лд 


Clear to Send - This user-generated signal indicates 
that the user system is ready to receive data. 


— 222 


Transmitted Data - This printer-generated signal 
transmits control information to the user system. 
The printer can not transmit unless an on condition 
is present on all the following signals: 


(1) Request to Send (CA) 
) Clear to Send (CB) 
(3) Data Set Ready (CC) 
) Data Terminal Ready (CD) 


Э 


ass 


Ring Indicator - This user-generated signal indicates 
that a ringing signal is being received by the printer. 
When this signal is in the on condition, it will acti- 
vate the Data Terminal Ready line on the first ring. 
The printer must be powered up, ready, and on line. 


— а са 


ж Pins аге used for current loop mode. 


6.10.4 Parameter Switches 


З 


There аге three parameter switch sets in the Serial Interface 
CCA, with functions as shown in figure 6-3. 


6.10.5 Word Format 


Figure 6-4 shows the word format for the "carriage return" 
sample character, OD, . Note that data is transmitted in low-true form. 
NOTE 


Parity enable and odd/even parity for the Serial Interface CCA 
are configured by the use of jumpers in the Option Header. 


2 
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NOT USED 


CHARACTER LENGTH 


STOP BIT SELECT 


1 = One stop bit 
0 = Two stop bits 


[ 


5 БІТ5 6 БІТ5 7 БІТ5 8 BITS 
РОБ 3 1 1 0 0 
РОБ 4 1 0 1 0 | 
SW 2 
LINE SIGNAL DETECTOR (Not Implemented) у 
Ring Indicator (Not Implemented) 
ща 
wae 
Data Set Ready (CC) . 
1 - Disable | 
0 - Enable 
RS 232/Current Load | 
1 = RS 232 I/F 
0 = Current Load 
SW 3 BAUD RATE | 
110 150 300 600 1200 2400 4800 9600 
0 0 Ї 0 0 0 0 0 L 
0 1 0 0 1 0 і 0 
1 0 0 0 1 1 0 0 
4 1 1 1 1 0 0 0 0 | 
Figure 6-3. Parameter Switch Settings EC 
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Serial Interface, Typical Word Format 
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32У45 АЯЛЫ 
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114 119 4001 
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6.11 AUTOMATIC LINE FEED 


When implemented, this option allows a line feed to occur upon detection of 
a carriage return code at the interface. A line feed code willalso cause aline ad- 
vance. Implementation of this option requires the use of the OPTION HEADER. 


6.12 PRINTER STATUS DISPLAY 


This option provides a two-digit display mounted on the Auxiliary Con- 
trol Panel whichindicates which major printer function was being performed and 
which faults occurred when the printer malfunctioned. This feature enables the 
operator to quickly identify the nature of a fault and determine if it can be cor- 
rectedlocally. Numeric display definitions are given in section УП of this manual. 


6.13 ELAPSED TIME METERS 


This option provides two elapsed time meters which enable the user to 
measure both "power оп" and "print time" within 410% accuracy. 


6.14 REAR FORMS LOADING 


The printer may be optionally configured for rear forms loading. The 
standard front and bottom forms loading capability will not be affected. 


6.15 PEDESTAL 


A pedestal is available for those applications requiring a floor-mounted 
printer. It is shipped separately from the printer in disassembled state to re- 
duce shipping costs and storage space requirements. A shelf 15 attached to the 
rear of the pedestal providing for passive stacking of paper as it exits from the 
printer. Refer to sectionII for pedestal assembly and printer-to-pedestal mount- 
ing procedures. 


6.16 PAPER RECEPTACLE 


The paper receptacle, which attaches to the rear of the printer and is 
detachable, provides for passive stacking of paper that has exited the printer. 
This option is designed for use with those printers operating on table tops and 
other flat surfaces. Upon attachment to the printer, the receptacle is free- 
standing and requires no additional support. Maximum stack height of the paper 
is 7 inches (177 mm). А 16" x 14" (406 mm x 356 mm) form is the largest that 
can be stacked in the receptacle. 


6.17 GROUND ISOLATION 


The standard printer is shipped with logic and frame grounds intercon- 
nected. If ground isolationis desired, it may be accomplished by removing a 
jumper inthe power supply. Refer to the power distribution and wiring diagram 
in section IX. 


6.18 SEVEN BIT ONLY INTERFACE 


This option allows the printer to operate with a controller which is cap- 
able of providing only seven data bits rather than eight bits as required in the 
standard interface. When operating with this option, the character set is limited 
to 96 characters. Implementation ої this option requires the OPTION HEADER. 
Refer to section Ш for installation instructions. 
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SECTION УП 
TROUBLESHOOTING 


7.1 INTRODUCTION 


This section contains information necessary totroubleshoot the printer. 
Troubleshooting is organized at two levels: the printer system level, and the 
power distribution level. 


7.2 PRINTER SYSTEM TROUBLESHOOTING 


The printer system troubleshooting guide, table 7-1, lists the optional 
status display indicators, theirdefinitions, probable causes and remedies. For 
assistance in circuit boardisolation or assembly troubleshooting, refer to table 
7-2, the Fault Probability Guide. 


7.2. І System Fault Analysis 


This paragraph provides adescriptionof the status codes listed 
in table 7-1 and an explanation of the way in which each is evolved. Some of the 
status displays are not error conditions but merely indicate which print system 
routine is being performed or was being performed when a fault condition occurred. 


Fault isolation involving the Interface CCA assumes that the 
printer is configured with a standard DPC Short-Line Parallel Interface CCA. 
If the printer is configured with any of the optional Interface CCAs, refer to the 
applicable logic diagram in sectionIX, volumellof this manual to find the equiv- 
alent logic circuit and pin connections. 


a. Switch Check Routine/Ready - Status Display 00 


This routine monitors the control panel switches and various 
fault condition switches, which include the following: 


Form Length Switch 

On Line Switch 

Top of Form Switch 

Paper Step Switch 

Vertical Pitch Switch 
Alarm/Clear Switch 

Bail Open Switch 

Cover Open Switch (Optional) 
TCVFU Switch (Optional) 


хо CO —] O Q 4 шк 
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b. Out of Paper - Status Display 01 


The paper low interlock switch S5 provides a means of detect- 
ing when the printer runs out of paper. When paper is installed in the printer, 
this switch is held in an energized position. The loss of paper from in front 
of this switch allows the switch contacts to open, thereby supplying a high level 
at connector P2-41 of the Processor CCA (see figure 9-15, sheet 7). This high 
input is provided to input port driver 921-11. When 021-1 is enabled, U21-9 
is then set, gating DBUS 5 through I/O port transceiver 015 (sheet 5) to bus 
driver U25 and Processor Chip Ul (sheet 2). 


Under program control, the data bits are examined and deter- 
mined to be in a paper low condition. Тһе shuttle is parked if it had been mov- 
ing, and the ribbon drive motor and the ON LINE indicator are turned off. Тһе 
ALARM indicator is turned on, and the system data bus lines from bi-directional 
driver U20 onthe Processor ССА (seefigure 9-15, sheet 5) are sent to the status 
display indicators where a status code of 01 is displayed. 


Installation of paper and pressing the ALARM/CLEAR switch 
will restore the printer to normal operation. 


с. Cover Open - Status Display 03 


An optional cover open switch is provided on the printer. If 
the printer cover is opened while printing, the printer will go to an off-line con- 
dition, and the print head will be parked at the end of the present print cycle. 


With the cover closed, the cover open switchisheldin an ener- 
gized position. Opening the cover allows its contacts to close, supplying a low 
level at connnector P2-43 of the Processor CCA (see figure 9-15, sheet 7). This 
low level is placed on input port driver U21-13. When 021-1 is enabled, U21-7 
is set, gating DBUS6 lowthrough I/O port transceiver 1/15 (sheet 5) to bi-direc- 
tional driver 1725 and Processor Chip 01 (sheet 2). 


Under program control, Ше data bits aretested and found to be 
in a cover-open condition. The shuttle is parked, and the ribbon drive motor 
and ON LINE indicator are turned off. Pressing the ON LINE switch while the 
cover is open will light the ALARM indicator. The system data bus lines from 
the bi-directional driver U20 on the Processor CCA (see figure 9-15, sheet 5) 
are then sent tothe status display indicators onthe controlpanel, where a status 
code of 03 will be displayed. 


Closing the cover and pressing the CLEAR switch will clear 
the fault condition and restore the printer to normal operation. 


d. Bail Open - Status Display 04 


The platen gap lever, if left open or if opened during printer 
operation, will take the printer off line and prevent printer operation due toa 
bail open condition. With the platen closed, the bail switch is in a de-energized 
position. Opening the platen supplies ahigh level at connector P2-45 of the Pro- 
cessor CCA (see figure 9-15, sheet 7). This high level is placed on input port 
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driver 021-2, When 021-1 is enabled, 021-18 (data Bus 4) is gated to the 1/0 
port transceiver 015 (sheet 2) and driver 025 and processor chip 01 (sheet 2). 


Under program control, the data bits are tested and found to 
be ina bail-open condition. If the printer is powered up with the bail open, the 
ALARM light will be lit and a status code of 04 will be displayed. If the bail is 
opened while the printer is operating, the shuttle is parked, and the ribbon drive 
motor and ON LINE indicator areturned off. Pressing the ON LINE switch with 
the bail open will turn on the ALARM light and gate the system data bus lines 
from bi-directional driver 020 on the Processor CCA (see figure 9-15, sheet 5) 
to the status display indicators. A status code of 04 will then be displayed. 


Closing the bail and pressing the CLEAR switch will clear the 
the fault condition and restore the printer to normal operation. 


e. No Tape - Tape Reader Jam - Status Display 09 


One of the options available to the printer system is the tape 
controlled verticalformat unit (TCVFU). This option sets up the correct format 
control for the printer. 


When a TCVFU load operation is desired, the printer must be 
in the off line mode, and the switch located onthetape reader unit must ђе man- 
ually pressed. Pressing the tape reader switch develops the signal TRRQ (Tape 
Reader Request) on the Interface CCA (see figure 9-11, sheet 4). Signal TRRQ 
on J12-20 is sent to driver U25-15 which, when enabled at 925-1, gates U25-5 
(DB7) ontothe interface data bus. Under program control, this sequence is ex- 
amined and determined to be a call for a TCVFU load routine. 


Signal ENRDR* (Enable Reader) at P2-48 (see figure 9-11, 
sheet 4) 15 developed from the Processor ССА to enable the TCVFU drive motor. 
Movement of the tape reader develops a tape reader strobe pulse. This strobe 
pulse is developed from the tape sprocket feed holes and arrives at connector 
J12-28 on the Interface CCA as signal СН13 (Tape Channel 13). The input is 
sent to driver 025-17, and when enabled by С57 at 025-1, it outputs 025-3 
(DB8) onto the interface data bus. 


Under program control, this data bus is examined, and if no 
strobe pulse occurs at DB8, it is determined that either no tape has been in- 
stalled, or atape reader jamhas occurred. The TCVFU drive motor then turns 
off, the ALARM indicator illuminates, and a status code of 09 is displayed. 


Correction of the problem that caused the error condition, 
pressingthe CLEAR switch and repeating the load operation will restore normal 
printer operation. 


f. TCVFU Read/Compare - Status Display 10 


If the TCVFU fails to read and compare for two consecutive 
times during the five read operations allowed, tape operation will halt and a 
status code of 10 will be displayed. 
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During the TCVFU load routine, data read from the TCVFU 
tape is input to the VFU memory. A programmed count of five allows the user 
to read the tape and compare it with the VFU memory for a maximum of five 
times. Each time the tape is read and no comparison occurs, the VFU memory 
is changed to reflect the new data, and the programmed count of five is decre- 
mented. If the VFU memory does not match the tape within two consecutive 
readings and within the five tries allowed, a fault condition has occurred. The 
TCVFU drive motor then turns off, the ALARM indicator will be illuminated, 
and a status code of 10 will be displayed. 


Correction of the cause of the error condition, pressing the 
CLEAR switch, and restarting the tape read operation will restore normal printer 
operation. 


5. Мо Тор of Form - Status Display 12 


The TCVFU tape may be punched with any combination of twelve 
channels, with the exception that channel 1 represents the top of form, and 
channel 12 represents the bottom of form. During the initial tape read operation, 
a check is made to ensure that the top of form hole punched in channel 1 is cor- 
rectly punched in the tape. 


The output of channel 1 (CH1) arrives at J12-34 of the DPC 
Parallel Interface CCA (see figure 9-11, sheet 4), The СНІ output from the tape 
reader goes low when that channel is sensed. If after reading the tape СНІ has 
not been sensed, driver 025-18 (РВ), the interface bus line, will not be acti- 
vated. Under program control, this sequence will be checked and the TCVFU 
drive motor will be turned off, the ALARM indicator will be illuminated, and а 
status code of 12 will be displayed. 


Inserting a correctly punchedtape, pressingthe CLEAR switch, 
and restarting the tape load operation will restore normal printer operation. 


h. Channel Not Found - Status Display 13 


Failure to find the Top of Form within 254 lines after it has 
appeared the first time will cause a status code of 13 tobe displayed. After each 
line of TCVFU data is read, a checkis made to determine if a TOF Code, Chan- 
пе! 1, is present. The output of Channel 1 arrives at J12-34 of the DPC Parallel 
Interface (see figure 9-11, sheet 4). Signal СН1 from the tape reader goes low 
when that channelis sensed. Failure of driver U25-18 (ОВ1), the interface data 
bus line, to be activated before a preprogrammed count of 254 has expired, will 
inform the printer system that the tape istoolong. The TCVFU drive motor will 


be turned off, the ALARM indicator will be illuminated, and a status code of 13 
will be displayed. 


Insertion of a tape of correct length, pressing the CLEAR 
switch, and restarting the tape load operation will restore normal printer oper- 
ation. 
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i. No Character Generator - Status Display 20 


A program checkis performed to ascertain whether or not the 
character generator ROM, MEM5, on the Processor CCA (see figure 9-15, 
sheet 4)is installed. Under program control, a specified ROM location contain- 
ing all zeros is read and compared. Failure of the ROM to be installed will 
bring the ROM output to a high level. Comparison of the specified ROM location 
when the PROM has not been installed will cause afault condition. Printer oper- 
ation will stop, the ALARM indicator will be illuminated, and a status code of 
20 will be displayed. 


Installation of a character generator ROM, pressing the CLEAR 
switch, and restarting the print operation will restore normal printer operation, 


1. DAVFU Fault - Status Display 26 


The Direct Access Vertical Unit (DAVFU) allows format infor- 
mation tobe loaded directly from the user system into memory without the need 
for a tape loop. 


In the DPC Parallel interface, DAVFU memory is loaded by 
sending a start code (156 octal) with the Paper Instruction (Р.І.) high. Loading 
is halted by sending a stop code (157 octal) with the Р.І. high. 


When loading DAVFU memory, the first data byte received re- 
presents tape channels 1 through 6, and the second databyte represents channels 
7 through 12. Thus, the data bytes must be loaded in pairs to prevent formatting 
errors. The maximum number of data byte pairs read into memory is 255, not 
including start and stop codes. 


During the loading of the DAVFU memory, the following errors 
will be detected: (1) receipt of a stop code after an odd number of data bytes, 
(2) sending more data bytes than allowed, (3) parity error detection during the 
loading of DAVFU data. 


К. Receipt оға Stop Code After An Odd Number of Data Bytes 


The receipt of a DAVFU start code raises DEMAND, which 
clocks address counter U36-1 (see figure 9-11, sheet 3) of the DPC Parallel 
Interface. 1036-3, АС ВІТІ, will therefore be high on each even DAV FU data 
byte. AC BITI is gated to КАКО gate U41-13 (sheet 7) where it is ANDed with 
DA STOP CODE at U41-12. If the stop code ishigh at the sametime as AC BITI, 
which denotes an odd DAVFU data byte, 041-11 will go low to U41-4. 041-6 
goes high to D-type flip flop U13-12, which when set by clock FF2 at U13-11, 
outputs a low signal at U13-8 called DAVFU FAULT*, denoting an error condi- 
tion. 


1. Sending More Data Bytes Than Allowed - Each DEMAND 
pulse clocks address counter U36 (see figure 9-11, sheet 3) of the DPC Parallel 
Interface. The address counter bit outputs, АСВІТІ through ACBIT 9, input to 
the Top Count PROM, MEM3, (sheet 7). When MEM3-11 (PL/DA TOP CNT) 
goes high, signifying that the maximum amount of DAVFU data capable of being 
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loaded has been reached and no stop code has been received, NAND gate U41-8 
will go low.  U41-6 goes high to flip-flop U13-12 which, when set by clock FF2 


at 013-11, outputs a low signal at U13-8 called DAVFU FAULT*, denoting an 
error condition. 


2. Parity Error - A parity error will also be detected during 
loading of the DAVFU memory. If a parity error occurs during the transmission 
of DAVFU data, flip flop U2-8 of the DPC Parallel Interface will go low (see fig- 
ure 9-11, sheet 2). This low condition is sent to flip flop 013-10 (sheet 7), set- 
tingit. 013-8 goes low, outputting signal DAVFU FAULT*, denoting an error 
condition. A DAVFU fault condition will halt the loading of DAVFU data and 
turn on the ALARM indicator. 


Pressing the ALARM/CLEAR switch and restarting the 
load procedure will restore normal printer operation. 


1. Print Right Normal - Status Display 40 


This routine defines the shuttle servo motor as moving at a 
right pitch and not in an expanded or compressed print mode. Normal print mode 
is 10 characters per inch. 


m. Print Left Normal - Status Display 41 


This routine defines the shuttle servo motor as moving ataleft 
pitch and not in an expanded or compressed print mode. Normal print mode is 
10 characters per inch. 


n. Print Right Compressed - Status Display 42 


This routine defines the shuttle servo motor as moving at a 
right pitch andin a compressed print mode. Compressed print is 16 characters 
per inch. 


о. Print Left Compressed - Status Display 43 


This routine defines the shuttle servo motor as moving ataleft 
pitch and in a compressed print code. Compressed print is 16 characters per 
inch. 


р. Print Right Expanded - Status Display 44 


This routine will print from left to right at 5 characters per 


inch. 
q. Print Left Expanded - Status Display 45 
This routine will print from right to left at 5 characters per 
inch. 
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г. TCVFU Load Routine - Status Display 48 


The ТСУЕЧ tape is read, and the data is stored in the УЕП 
memory. If thetape read does not compare with the VFU memory within а maxi- 
mum ої fivetimes, afault condition willoccur. A VFU-loaded signal to the user, 
except in the case of the DPC Centronics-Compatible Interface CCA, will also 
be set or reset. 


5. Position Seek - Status Display 50 


This routine is used to position the print head in the quickest 
way to print a new line. 


t. Shuttle Park - Status Display 52 


This routine is used to reinitialize the shuttle location with 
respect to the column one sensor, and also to park the shuttle. The shuttle is 
parked approximately seven character columns to the right of the sensor. 


u. Initialize Routine - Status Display 54 


This routine initializes the paper feed motor, various flags, 
registers, ports; parks the shuttle; checks for an Interface CCA; and shuts off 
the display indicator lamp. 


v. Form Feed Routine - Status Display 55 


This routine slews paperthe required distance as indicated by 
the Forms Length Counter (FLC) plus the number of lines required for Perfora- 
tion Skipover (SKPLNS). 


w. Six Lines Per Inch Routine - Status Display 56 


This routine moves the paper feed motor through four phases, 
resulting in the moving of paper one line feed at six lines per inch. 


х. Eight Lines Per Inch Routine - Status Display 57 


This routine moves the paper feed motor through three phases, 
resulting in the moving of paper one line feed at eight lines per inch. 


y. Step Routine - Status Display 58 


This routine moves the paper feed motor one phase. The phase 
that is on when the routine is entered will be turned off, and the next phase will 
be turned on. 


Ze Buffer Not Full - Status Display 62 


A LOAD BUFFER signalis sent to the Interface ССА to initiate 
а load operation. А 30 ms delay is allowed to complete the load operation. If 
the BUFFER FULL signal signifying that the load operation is complete does 
not arrive before the 30 ms load delay times out, the shuttle will be parked. 
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U12-6, BUFFER FULL F/F onthe DPC ParallelInterface ССА 
(see figure 9-11, sheet 5), will be low to denote a BUFFER FULL signal. This 
signal is sent to Line Driver U39-2 (sheet 9). When enabled by U39-1 (CS6*), 
U39-18, DBUF 1 will be output high to the system data bus. 


Under program control, the systemdatabus is checked, and if 
signal BUFFER FULL has notarrived withinthe allotted 30 ms allowed from the 
start of the load operation, the shuttle will be parked, and a status code of 62 
will be displayed. 


аа. Buffer Interrogate - Status Display 63 


This routine is usedto interrogate the buffer for the terminating 
code, DAVFU format information, illegal characters, underline codes, and the 
first and last printable characters. 


bb. No Shuttle Motion - Status Display 64 


A means of detecting the absence of shuttle motion is provided 
in the printer system by sensing the encoder pulses. The encoder logic is com- 
prised of two D-type flip-flips, U30-5 and U30-9 on the Processor CCA (see 
figure 9-15, sheet 6). 1030-9 will be output when the shuttle is moving to the 
right, and U30-5 will be output when the shuttle is moving to the left. 


A programmed time delay of one second is provided during 
which time a check is made to see if shuttle motion has occurred. 


Flip-flop encoder outputs U30-9 and U30-5are gated by U43-10 
(ENC INT REQ)* to the 8080 CPU chip as an interrupt, and also to input port 
021-15 (sheet 7). When 021-1 is enabled, 021-5 (DBUS 7) will be output high 
orlow, depending on the status of the encoder signal at U21-15. This output is 
sent to the Processor CCA, where it is checked under program control. If en- 
coder pulses fail tooccur withinthe allotted time, afaultconditionhas occurred. 
The shuttle and ribbondrive motors will beturned off, READY and ON LINE will 
go low, and a status code of 64 will be displayed. 


Pressing the CLEAR switch will reinitialize the printer sys- 


tem. 
сс, Мо Interface ССА - Status Display 65 
A means of verifying that the Interface CCA is installed in the 
printer has been provided. During the power up and initalizing procedures, a 
check is made to verify installation of an Interface CCA. Data of all zeros is 


written intolocation zero of theInterface RAM. This data 18 then read back. If 
it compares, the Interface RAM flag is set, denoting that the Interface CCA is 
in the printer. If the data read back does not compare, the Interface RAM flag 
is reset to inform the Processor CCA of the absence of the Interface CCA. 


If the printer is inthe self test mode, the Interface CCA is not 


needed, and printing will continue. If not in the self test mode, a check of the 
Interface RAM flag is made, andif it is in the reset condition, printer operation 
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is discontinued, the ALARM indicator is illuminated, and the status code of 65 
will be displayed. 


Installation ofanInterface CCA andpressing the CLEAR switch 
will restore the printer to normal operation. 


dd. No Clear to Alarm C/R Flip Flop - Status Display 66 


During power up, a software reset signalis provided to inital- 
ize the printer circuitry. A check is then made on the CLEAR flip flop to be 
certain ћаё іё has been reset. On the Processor CCA (see figure 9-15, sheet 6), 
CLEAR flip-flop output U28-9 will below when in a reset condition. This output 
is sent to input port driver 019-11 (sheet 7). When 019-1 (С513%) is enabled, 
U19-9 (DB5) will be low if the CLEAR flip-flop is reset, or high if the CLEAR 
flip-flop is not reset. This data is sent to the CPU and Control section of the 
Processor CCA, where it is checked under program control. If the CLEAR flip 
flop is found not to be reset, all motors are turned off, a status code of 66 will 
be displayed, and printer operation will come to a halt. 


Correcting the condition that caused the failure and powering 
the printer down, and then up, will clear the fault condition. 


ee. Self Test - Status Display 67 


This routine sets up the self test buffer, generating a fixed 
pattern printout. One hundred thirty two characters and a line feed are loaded 
into the buffer. Both status displays are checked by counting from 0 to F. 
Whether or notanInterface CCAis installedin the printer is also checked. If no 
Interface CCA is installed, the Processor CCA RAM is selected as the print 
buffer, starting the printout with a small "а''. If the Interface CCA is installed, 
the Interface CCA RAMis selected as the print buffer, starting the printout with 
а capital "А", 


ff, Shuttle Pitch Wrong for Line of Data - Status Display 68 


During the executive routine portion of the program, a com- 
parison of shuttle pitch and horizontal format switch setting is made to be cer- 
tain that the shuttle is correctly set for the line of data to be printed. If the 
switch is found to be incorrectly set, the shuttle is parked, a status code of 68 
is displayed, and the program is reinitialized. 


gg. Shuttle Has Passed Point Where Printing Should Begin - 
Status Display 69 


During the executive routine portion of the program, the direc- 
tion in which the shuttle is moving is checked, and a check is then made to see 
if printing is to be normal, compressed, or expanded. The character column 
counter, which contains the correct character column position of the print head, 
is then checked to make certain that it is correct for the type of printing to be 
done. If it is not correct, a status code of 69 will be displayed and the routine 
will be restarted. 
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hh. Self Test With Interface - Status Display 70 


This display denotes that the self test routine 16 being performed 
with the Interface RAM being used as the print buffer. The printout will start 
off with a capital "A", 


7.3 POWER DISTRIBUTION 


Figure 7-lis a troubleshooting flow chart of the power supply and other 
components related to power generation and distribution. Figure 9-6 in volume 
II is a power distribution diagram. Use figures 9-7 or 9-8, and 9-6 in conjunc- 
tion with figure 7-1 to isolate any faulty power components. 


7.4 PRINTER SYSTEM TROUBLESHOOTING 


Table 7-2 lists some typical malfunctions that may occur in the printer, 
and gives one or more possible causes for each malfunction and the recommended 
maintenance actions for each. Possible causes ої malfunction are listed in a 
descending order of probability. The last item to be tested in any logic-related 
malfunction is Mother Board ССА АТ, not itemized in table 7-2. 
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SECTION ІХ 
LOGIC DIAGRAMS 


9.1 INTRODUCTION 


This section is provided primarily as an aid to personnel engaged in 
maintaining or troubleshooting the printer, and in support of circuit descrip- 
‘tions given inthe Theory of Operation section of volumelof this manual. It con- 
tains detailed information representing the functional logic used in the printer. 


922 ORGANIZATION 
This section is organized into the following parts: 
a. Logic Symbols 
b. Typical IC Devices 
с. Glossary of Mnemonic Terms 
d. List of Diagrams 
e. Signal Origin/Destination 
9.3 LOGIC SYMBOLS 


The logic symbols usedinthe logic diagrams conformto MIL-STD-806B. 
As such, activelow signals are denoted by an overbar. Elsewhere in this man- 
ual, such as in text, tables, or in block and flow diagrams, the overbar is re- 
placed by an asterisk (*), 


A small circle at the input of a logic element indicates that a relatively 
low level (ОМ typical) activates that function. Оп the other hand, the absence of 
а small circle indicates that a relatively high level (+5V typical) activates the 
function. Examples of some common functions of AND and OR symbols, and 
their equivalent truth tables, are shown in figure 9-1. 


9.4 TYPICAL IC DEVICES 
Im additiontothe common AND and OR circuits illustrated in figure 9-1, 


the printer uses a variety of IC devices for logic implementation. A selected 
number of the more common IC devices used іп the printer are described in the 


following paragraphs. If more information is needed, consult the applicable 
data books. 
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9.4.1 Decoder/Demultiplexer (Figure 9-2) 


The 745138 chip decodes a 3-bit binary input into one of eight 
mutually exclusive outputs. As shown in figure 9-2, there are three enable in- 
puts and three selectinputs. Two of the enable inputs, G2A and G2B, are active 
low, andGlisactive high. Allthree selectinputs are active high. When enabled, 
one of the eight data output lines, YO-Y7, is selectively activated (driven low), 
based on the binary state of the three select input lines. 


In the printer, the 745138 chip is used mainly as a chip select 
generator. Also usedinthe printer but not depicted here is the 74154 chip. This 
chip is an expanded version of the 745138, with four selectinput lines and 16 data 
output lines. 


9.4.2 Octal D-Type Flip-Flop (Figure 9-3) 


The 74273 chip contains eight individual D-type flip-flops, with 
common clockandclear signals. When the clock changes from low to high, each 
flip-flop assumes а state corresponding to Ше state of its D input, regardless of 
the state the flip-flop was inbefore the clock transition. For example, when the 
D input ofa given flip-flop is high at the clock transition time, that flip-flop will 
set, with its Q output moving (or staying) to the high state. 


Inthe printer, the 74273 chipis used mainly as a latch for stor- 
ing individual commands from the Processor CCA to the Interface CCA. 


C 


9.4. 3 Octal Non-Inverting Tri-State Drivers (Figure 9-4) 


The 74244 chip contains a group of eight non-inverting buffered 
drivers. The chip is divided into two 4-buffer halves, with each half controlled 
Бу а common select signal. Thus, select signal 1G* controls buffers 1A1-1A4/ 
1Ү1-1Ү4, while select signal 2G* controls buffers 2A1-2A4/2Y1-2Y4. When a 
select signalis active (low), its four buffers are enabled. When a buffer is en- 
abled, its output, Y, follows its output A. For example, when ІС is low, 191 
follows 1A1, 1Y2 follows 1A2, etc. When a select signalis inactive (high), each 
of its four buffers is driven into the high output impedance state. 


Intheprinter, the 74244 chipis used primarily as a bus driver. 


E po UE EL 


9.4.4 OctalInverting Tri-State Drivers (Figure 9-5) 


The 74240 chip contains а group of eight non-inverting buffered 
drivers. The chip is divided into two A-buffer halves, with each half controlled 
described in paragraph 9.4.3. It differs from the 74244 in that, in addition to 
buffering, the 74240 also provides logical inversion. 


E— T+ 


In the printer, the 74240 is used as an inverting bus driver. 
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Figure 9-3. Octal О-Туре Flip-Flop (74273) 
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945 GLOSSARY OF ММЕМОМІС TERMS 


Table 9-1 lists alphanumerically all logic terms used in the М-200 
Printer, defines the meaning of each term, and identifies the source of the term 
by logic diagram figure number and sheet number. In addition to the standard 
DPC Parallel Interface CCA, table 9-1 includes all terms found within the op- 
tional Serial Interface CCA and DPC Centronics-Compatible Interface CCA; 
when the same term originates in all the Interface CCAs, all three sources are 
given. Since the DPC Long-line Parallel Interface CCA is functionally identical 
to the DPC Short-line Parallel Interface CCA, all references made to the latter 
also apply to the DPC Long-line Parallel Interface CCA. 
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GLOSSARY OF MNEMONIC TERMS 


Definition 


ACBIT1-ACBIT9 


ACKNLG* 


ADRO*-ADRIS* 


ALARM LMP 


А0-А15 
А0-А15 


ATxD+ 


ATxD- 


AUTO LINE* 


BOF (Internal) 


9-10 


Address Counter bits of the DPC 
Parallel Interface CCA. 


Acknowledge signal supplied by the 
DPC Centronics-Compatible Interface 
CCA to the user. 


Inverted address bits generated by 
the Processor CCA 


Generated by the Processor CCA, 
this signal turns on the ALARM 
indicator. 


Internal DPC Centronics-Compatible 
Interface CCA indicating receipt of 
carriage return code with Auto Line 
Feed option disabled. When active, 
causes the Address Counter to skip 
one count. 


Processor CCA address bits 

Serial Interface CCA address bits 
Positive terminal of active transmit 
current loop generated by the Serial 
Interface CCA 

Negative counterpart of ATxD+ 


Option Header signal used to enable 
the Auto Line Feed option, 


Internal signal used to clear the 
Address Counter inthe DPC Parallel 
Interface CCA. Active when the user 
transmits the BUFFER CLEAR signal. 


Status bit supplied by the Processor 
CCA and decodedinthe DPC Parallel 
Interface CCA. Indicates that the 
current print line is at the bottom 
of form. 
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GLOSSARY OF MNEMONIC TERMS (Contd) 


Definition 


ВОЕ (User) 


BUFFER FULL* 


222 


BUSY 
П (Centronics) 
П BUSY 
| (Serial) 
1 
E \ 
1 
П CBS 
n CH1-CH12 
| 
CH13 
1 
! CK/2 
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An amplified version of the ВОҒ 
(internal) supplied to the user. 


Generated by any Interface CCA 
and supplied to the Processor CCA 
as a status bit, this signal indicates 
completion of the data load cycle. 


DPC Centronics-CompatibleInterface 
status signal supplied to the user. 
Indicates that the printer is unable 
to receive data. 


Serial Interface CCA status signal 
supplied to the user in a RS232C 
system. Used in conjunction with 
DTR, it signifies the following: 


a. BUSY. ОТК = Input buffer is 
3/4 full. User may continue 
loading the current line of 
data and then stop. 


b. BUSY. DTR* = Printer is unable 
to receive data. 


Internal current bias supply signal 
generated within the Wire Driver 
CCA. 


Tape Channel signals supplied by 
the optional TCVFU and routed 
through any Interface CCA to the 
Processor CCA. 


Line Strobe signal generated by 
the optional TCVFU and routed 
through any Interface CCA to the 
Processor CCA. 


Clock signal used within the DPC 
Parallel Interface CCA. Equal to 
1 mHz, or 1/2 of the OSC2 repe- 
tition rate. 


Source 
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Term 


Definition 


CLEAR 


CLEAR FLOP 


CNTDIS* 


CODE 
CONVERTING* 


COND 


CONDENSED* 


CONTROL CODE 


9-12 


Derived from a delete code (177 oct) 
supplied by the user and used to 

clear the DPC Centronics-Compatible 
Interface CCA Address Counter. 


Signal generated by the Processor 
CCA when the CLEAR switch on the 
Operator Control Panel is pressed. 
When active, master-clears the 
printer logic. 


Signal used to disable DPC Parallel 
Interface CCA Address Counter upon 
receipt of a condensed or expanded 
code. 


Option Header signal used to enable 
the code conversion option. 


Status bit supplied by the Processor 
CCA and decoded in the DPC Cen- 
tronics-Compatible Interface ССА. 
Active when the 10 CPI switch is set 
to 16 CPI, and effects condensed 
printing. 


Status signal supplied by any Interface 
CCA to the Processor CCA. Gener- 
ated when the user transmits a condensed 
code; also generated in the DPC 
Centronics-Compatible Interface 

CCA when the 10 CPI/16 CPI switch 

is set to 16 CPI. 


Internal DPC Centronics-Compatible 
Interface ССА signal used to terminate 
the load buffer cycle and generate 
signal BUFFER FULL. The CONTROL 
CODE signal is generated under any of 
the following conditions: 


a. On receipt of a paper motion 
control character. 


GLOSSARY OF MNEMONIC TERMS (Contd) 
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| | TABLE 9-1. GLOSSARY ОЕ MNEMONIC TERMS (Contd) 
П Definition 
CONTROL CODE . On receipt of the DAVFU STOP 
" (Contd) code. 
} 
А 
. When the number of characters 
1 received equals the top count. 
| With Auto termination enabled, 
when the number of characters 
Л equals 132 or 220 (condensed 
| print). 
CONTROL СОРЕ*| Internal DPC Parallel Interface CCA 
n signal used to terminate load buffer 


cycle and generate the BUFFER 
FULL signal. The CONTROL CODE* 
signal is generated under any of the 
following conditions: 


=> 


а. Оп receipt of any paper motion 
control character. 


2 


On receipt оға DAVFU STOP 
code. 


224 


Decoded carriage return signal in 
the DPC Centronics-Compatible 
Interface CCA. 


2-4 


Generated after а time interval 
following receipt of CR, is used 

to clear the BUSY condition in the 
DPC Centronics-Compatible Inter- 
face CCA. 


2-4 153 


Generated іп the DPC Centronics- 
Compatible Interface CCA on 
receipt of either a CR or LF paper 
motion control character. 


sub —з 


Internal DPC Centronics-Compatible 
Interface CCA signal generated when 
the Processor CCA intends to read 
Or write into the line buffer. 


2 
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GLOSSARY OF MNEMONIC TERMS (Contd) 


Term 


Source L 


Definition 


CS1*-CS8* 


CS1*-CS16* 


С512% 


D1-D8 


D1-D8 


DATAOI- 
DATAOS8 


DATA1-DATAS 


DATA STROBE 


DATA STROBE* 


9-14 


Family of chip select signals 
generated in each Interface CCA 
by decoding the five most signifi- 
cant address bits of the Processor 
ССА. Not related to CS1*-CS16* 
of the Processor CCA. 


Family of chip select signals gen- 
erated from the Processor CCA 
address bits and used internally 
within the Processor CCA. Not 
related to CS1*-CS8* of the 
Interface CCAs. 


Logic term generated within the 
Serial Interface ССА by OR-ing 
CS1* with CS2*. 


Bi-directional Processor CCA data 
bus, not related to D1-D8 of the 
Serial Interface ССА. 


Main Bi-directional data bus used 
internally within the Serial Inter- 
face CCA. Not related to D1-D8 

of the Processor CCA. 


Input data bits supplied by the user 
to the DPC Parallel Interface CCA. 


Input data bits supplied by the user 
to the DPC Centronics-Compatible 
Interface CCA. 


Strobe signal supplied by the user 
to the DPC Parallel Interface CCA 
in response to DEMAND. Validates 
stability of the input data bits. 


Strobe signal supplied by the user 
to the DPC Centronics-Compatible 
Interface CCA when the printer is 
not busy. Validates stability of the 
input data bits. 
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TABLE 9-1, GLOSSARY ОК ММЕМОМІС TERMS (Contd) 


Generated in any Interface CCA 
and supplied as a status bit 
(DBUF3) to the Processor CCA 
under the following conditions. 


DAVFU FAULT: 


жос Шетке II 


a. When number of DAVFU tape 
channel characters exceeds 
510. 


221 


Ы. When number of DAVFU tape 
channel characters is odd. 


--4 


с. Parity Error (DPC Parallel 
Interface CCA and Serial 
Interface CCA only). 


222 


DAVFU/PRINT* Generated in any Interface CCA and 
supplied as a status bit to the Pro- 
cessor CCA (DBUF4), this signal 
indicates whether the current infor- 
mation supplied by the user is print 


data (low) or DAVFU data (high). 


3 222 
2 


DAVFU START Generated in the DPC Parallel 
Interface CCA and DPC Centronics- 
Compatible Interface CCA upon 
receipt of a DAVFU start code. 


DAVFU STOP Generated in the DPC Parallel 
Interface CCA and DPC Centronics- 
Compatible Interface CCA upon 
receipt of a DAVFU stop code. 


аж 


DBI-DB8 Intermediate data bus within any 
Interface CCA. Channels all data, 
other than status, between the 
Interface CCA and the Processor 
ССА. 


- 


22 


DBUFI1-DBUFS8 Inter-CCA bi-directional data bus. 
Channels all data between the Pro- 
cessor ССА and any Interface ССА 
and between the Processor CCA 


and the optional status display. 
Also used internally within the 


eed 


5 мэ 


Processor ССА. 
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Definition 


Internal signal within the DPC 
Parallel Interface CCA generated 
during the load buffer cycle each 
time DATA STROBE goes low. 
Pre-requisite for generating 


DEMAND supplied to the user. 


Output signal generated by the DPC 
Parallel Interface CCA and supplied 
to the user for requesting data. 
Raised once per character. 


DESELECT Signal generated within the DPC 
Centronics-Compatible Interface 
CCA from the deselect code (023 
oct) supplied by the user. When 
active, places the printer off line. 


DET POS Position Detect signal supplied by 
the column 1 sensor to the Motor 
Driver ССА. 


DISPLAY LD* Display indicator enable supplied 
by the Processor CCA to the 
optional status display. 


DPC/CEN* Indicates whether or not the printer 
is configured with a DPC Centronics- 
Compatible Interface CCA. Supplied 
as a status bit (DBUFS8) to Ше Pro- 
cessor ССА. 
0 - Centronics 
] - DPC Parallel or Serial 


Data Set Ready status signal supplied 
by the user to an RS232- configured 
Serial Interface CCA. When off (low), 
indicates that the printer must dis- 
regard all other interface signals. 
Signal may be overridden by a 
manual switch. 


Data Terminal Ready status signal 
supplied by an RS232-configured 
Serial Interface CCA to the user. 
When high, indicates the following: 
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TABLE 9-1. GLOSSARY OF MNEMONIC TERMS (Contd) 


-J 2222 


Source 
Term Definition 
1 DTR (Contd) a. Printer power is on. 
N b. No printer faults exist. 
! 
| с. Printer is on line. 


d 


d. Input buffer is not full. 


ENC INT REQ* Interrupt signal generated when 
the Processor CCA detects an 
encoder mark. 


2-3 


Generated Бу the Processor ССА, 
is used to enable the optional 
TCVFU tape reader. 


EXPANDED Generated by any Interface CCA 
upon detection of an EXPANDED 
code supplied by the user, and 
applied as a status bit (DBUF7) 
to the Processor CCA. 


2 


EXPANDED DIS*| Option Header signal used, when 
low, to disable the expanded print 
option. 


=> 


Signal supplied Бу the DPC Сеп- 
tronics-Compatible Interface CCA 
to the user indicating one of the 
following fault conditions: 


2. 


=> 


а. Printer is out of paper 
1 b. Shuttle is not moving 
c. Printer is deselected 


— 


Internal signal generated within 
the DPC Parallel Interface and 
DPC Centronics-Compatible 
Interface ССАз. Defines the 
duration of the load buffer cycle. 


23 


s | 


2 


Internal DATASTROBE signal gen- 
erated within the DPC Parallel 
Interface CCA, normally following 
DATASTROBE. When DATASTROBE 


3508 | 
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TABLE 9-1. 


FF2 (Contd) 


FLSS1*-FLSS4* 


G2A* 


GO*/STOP 


ICS1*-ICS16* 


IMEMR* 


ІМЕ МУ" 


INPUT PRIME* 


GLOSSARY OF MNEMONIC TERMS (Contd) 


Definition 


is supplied in a pulsed mode, the 
duration of FF2 is extended until 
DEMAND goes low. 


Parity error detect signal gener- 
ated each time a parity error is 
detected. Used to clock PARITY 
ERROR flip-flop U2. 


FORMS LENGTH SELECT switch 
4-bit BCD output supplied to the 
Processor CCA. 


Composite chip select signal gen- 
erated within the DPC Centronics- 
Compatible Interface CCA, and used 
to enable bi-directional driver 1/23. 


Composite logic term generated 
within the DPC Centronics-Com- 
patible Interface CCA. Equivalent 
to MEMW* + МЕМЕХ. 


Shuttle motor control signal gen- 
erated in the Processor CCA. When 
low, motor is turned on; when high, 
motor is turned off. 


Chip select signals derived from 
the Seriallnterface CCA address bus. 


Serial Interface CCA, internal mem- 
ory read enable signal. 


Serial Interface CCA, internal mem- 
ory write enable signal. 


User-generated signal used to clear 
the line buffer and interface logic 
in the DPC Centronics-Compatible 
Interface CCA. 


Interrupt enable output from the 
8080 Processor of the Processor 
CCA. Not used in the Serial Inter- 
face CCA. 
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n TABLE 9-1. GLOSSARY OF MNEMONIC TERMS (Contd) 
! 
! 
Source 
Term Definition 
1 LD Fault status signal decoded in the 


DPC Centronics-Compatible Inter- 
face CCA from bit DBUF6 supplied 
by the Processor CCA. Implies that 
the shuttle is not moving or the 
printer is deselected. Used to gen- 
erate interface signal FAULT*. 


Шинь | 


22 


~ 
- 


LDBUFPULA*, Pulses generated in the DPC Parallel 

Вх Interface ССА on the low-to-high 
transition of the LOAD BUFFER 
signal. Used to initialize the inter- 
face logic and set flip-flop FFI. 


-3 2.2 


LD BUFFER РІ | Same ав LDBUFFPULA*, В». 
Generated in the DPC Centronics- 
Compatible Interface CCA. 


ad 


LOAD BUFFER Communication signal supplied by 
the Processor ССА on bit DBUF1, 
and decoded in any Interface CCA. 
Initiates the data load cycle. 


5 


23 


LSB ADD BUS Least significant bit of the DPC 
Centronics-Compatible Interface 
CCA address counter. 


MEMR Memory read enable signal gener- 
ated in the Processor CCA. 


MEMW Memory write enable signal gener- 
ated in the Processor CCA. 


m 


MEMR/W Internal signal in the DPC Parallel 
Interface CCA, equivalent to MEMR+ 
МЕМУ. Used to enable the chip 
select logic. Same as G2A* in the 


DPC Centronics-Compatible Inter- 
face CCA. 


NDB1-NDB8 Internal data bus іп the DPC Сеп- 
tronics-Compatible Interface CCA. 
Channels А5СП-содеа user data. 


2 


3 -4 
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Definition 


On/Off line acknowledge signal 


generated in the DPC Centronics- 
Compatible Interface CCA and 

supplied on bit DBUF2 to the Pro- 
cessor CCA. 


OFF LINE ACK 


ON LINE Status signal indicating that the 

printer is on line. Generated in 
the Processor CCA as status bit 
DBUF3 and decoded in any Inter- 


face CCA. 


ON LINE Status signal supplied by the DPC 


Parallel Interface CCA to the user. 


ON LINE АК: On/Off line acknowledge signal 
supplied by the DPC Parallel 

Interface CCA to the Processor 
CCA on bit DBUF2. 
ON LINE FLOP Signal stored in the on line flip- 

flop of the Processor CCA. Stores 
on/off line condition of the printer. 


ON LINE LMP* 


Signal generated in the Processor 
CCA and used to turn on the ON 
LINE indicator on the Operator 
Control Panel. 


ON LINE USER Intermediate signal in the DPC 
Parallel Interface CCA. Used to 
generate the ON LINE signal 


supplied to the user. 


ON/OFF LINE* Output of the ON LINE switch on 
the Operator Control Panel. Used 
to toggle ON LINE FF in the 


Processor CCA. 


2-mHz clock signal generated by 
the Processor CCA. 


18-mHz clock signal generated by 
the Processor CCA. 


9-20 Ф 4643 PRINTER SERVICE ў | 


з 


LOGIC DIAGRAMS 


5 
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Internal clock signal generated 
in the DPC Parallel Interface 
CCA. Equivalent to OSC24F F2. 


100-kHz reference clock supplied 
by the DPC Centronics-Compatible 
Interface CCA to the user. 


PAPER MOVING | Status signal supplied by the 
Processor CCA to the DPC Parallel 
Interface CCA on bit DBUF6, and 
thence to the user. 


2-2 В 1222 


PARITY BIT User-supplied input to the DPC 
Parallel Interface CCA. When the 
parity option is enabled, this signal 
codes the odd/even bit content of 
the input character. 


> 


PARITY EN* Option header output signal. 
When low, enables the parity option. 


PARITY ERROR Generated in the DPC Parallel 
Interface CCA when a parity error 
is detected. Once generated, PARITY 
ERROR remains active for the dura- 
tion of the data load cycle, and is 
reported as a DAVFU FAULT status 
bit on DBUF3 to the Processor ССА. 


— ый 


РАВІТУ ЕУЕМ Option header output signal used 
in conjunction with PARITY EN* to 
specify type of parity in the DPC 
Parallel Interface CCA: 

i = Even Parity 
= Odd Parity 


са 211002 


РАРЕБ ЇМ5Т User-supplied input signal to the 
Interface CCAs. Indicates that the 
input data is either a VFU type 
paper instruction or a DAVFU 
START or DAVFU STOP code. 


mes 3 2-8 
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PBTCNT 


PERF SKIPI*, 
PERF SKIP2* 


PL/DA TOP CNT 


PSl*, PS2* 


RCLRFF* 


READY 


C 


Definition 


Indicates that the DPC Parallel 

Interface CCA has received the 

maximum number of print char- 
acters and disables the address 
counter until receipt of a paper 

motion control character. 


C C 


Paper empty status bit supplied 
by the Processor CCA on DBUF8 
to the DPC Centronics-Compatible 
Interface CCA, and thence to the 
user. Not used in the DPC Para- 
llel Interface CCA. 


C сит 


Е 


Two-bit perforation skip code 
supplied by the Option Header. 
Specifies the number of perfora- 
tion skip lines per table 6-1, 


C 


Stepping motor control signals 
generated in the Processor CCA. 
Each signal controls a group of 
motor drive circuits associated 
with one of the three phase 
windings. 


С 


DAVFU top count signal generated 

in the DPC Parallel Interface CCA. 
Equivalent to signal 255 in the DPC 
Centronics-CompatibleInterface CCA. 


Power protection signal. When 
power is first turned on, disables 
the motor and wire driver circuits 
until the +5V supply has come up 
to a safe level. 


Inverted versions of PS. 


Processor CCA signal used to reset 
the CLEAR flip-flop. 


Status signal supplied by the Processor 
CCA to any Interface CCA on DBUF2. 
Indicates that the printer can be 
placed on line. 


C 
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TABLE 9-1, GLOSSARY OF MNEMONIC TERMS (Contd) 


Status signal supplied by the DPC 
Parallel Interface CCA to the user. 
Amplified version of the Processor- 
supplied READY signal. 


а 124. сл 


-а 


REC LINE SIG User-generated RS232 signal supplied 
DET to the SerialInterface CCA. Indicates 
that the data communication equip- 
mentis receiving a signal which meets 
its suitability criteria. 


са са 


RESETLF*, Processor CCA signals used to 
RESETRT:* reset the left and right direction 
flip-flops, respectively. 


RESET:* Amplified versionof POWER RESET* 
generated in the DPC Centronics- 
Compatible Interface CCA. Used to 
clear the BUSY flip-flop. 


2 


RIGHT*/LEFT Shuttle motor direction signal 
supplied by the Processor CCA to 
the Motor Driver CCA. Right when 
low; left when high. 


= 


Ribbon motor control signal 
supplied by the Processor CCA to 
the Motor Driver CCA. When low, 
motor is turned on; when high, 
motor is turned off. 


Right dot column pulse generated 

in the Processor CCA. Low-to- 
high transition indicates the presence 
of a dot column encoder mark. High 
state indicates that the shuttle is 
moving from left to right. 


cu Же» La 


Request to send output signal 
supplied by an RS232-configured 
Serial Interface CCA to the user. 
Always held in the low, off position 
since the printer operates only in the 
receive mode. 


— 


2 
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Received data input supplied by 
the user to an RS232-configured 
Serial Interface CCA. Contains 
the serial data stream. 


RxD+, RxD- Receive current loop terminals 
supplied by the user to the 


Serial Interface CCA. 


SEL/DES Decoded signal generated in the 
DPC Centronics-Compatible 
Interface CCA indicating that the 
input character supplied by the user 
is either a SELECT or DESELECT 


code. 


SELECT 


Decoded signal generated in the 
DPC Centronics-Compatible Inter- 
face CCA indicating that the input 
character supplied by the user is 

a SELECT code. 


SELECT Status signal generated in the 
DPC Centronics-Compatible 
Interface CCA upon receipt of a 
SELECT code, provided that the 
printer is in the READY state. 
Applied to the Processor CCA on 
DBUF5. 
SELF TEST* Switch-selected signal obtained 
from the Operator Control Panel 
When low, places the printer in 
the self-test mode. 


SKIP COUNT*/VALID PRINT signal 
generated in the DPC Centronics- 
Compatible Interface CCA. When 
low, indicates that the character 
received is not а print or paper 
motion character, and inhibits 
the address counter. 


Equivalent to SELECT, supplied by 
the DPC Centronics-Compatible 
Interface CCA to the user. 
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Select flip flop signal in the DPC 
Centronics-Compatible Interface 
CCA. Set upon receipt of SELECT 
code from the user. 


сл — 3 өзне: — -— 


STBINST* Stored condition of DATASTB gen- 
erated in the DPC Parallel Interface 
CCA. Extends the duration of the 
strobe until DEMAND goes low. 


Stepping motor control signal gen- 
erated in the Processor CCA. 
When low, enables the circuits that 
control the common side of the 
stepping motor. 


— CLE (2.3 


Logic term that controls bit 8 of 
the character stored in the DPC 
ParallelInterface CCA line buffer. 
When the user supplies 8 data bits 
per character, ТВ8 follows bit 8 
of the user data. When the user 
supplies 7 data bits per character, 
TB8 is always high (logical '1"). 


p» и 
2 


ci 


ТСУЕО* Option header output signal. 
When low, enables the TCVFU 
option. 


2 


TOF (internal) Status signal supplied by the 
Processor CCA on DBUF4 to the 
DPC Parallel and Serial Interface 
CCAs. When active, indicates 
that paper is at the top of form 
position. 


чав» uo 


ТОЕ (User) An amplified version of the TOF 
1 (Internal) supplied to the user. 


signal. When switch is pressed, 
the signal goes low (active), causing 
paper to move to the top of the next 


i form. 
| 


Ї 
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Qualified version of paper in- 
struction signal PI, generated in 
both the DPC Parallel and DPC 
Centronics -Compatible Interface 
CCAs. Follows PI supplied by 
the user when either DAVFU or 
TCVFU option has been enabled. 


TCVFU read-request signal gen- 
erated by the optional TCVFU when 
the operator presses the read 
switch. Signal is routed through 
the applicable Interface CCA to 

the Processor CCA. 


p. ы 422 LE LE EL 


Generated in the USART chip of 
the SerialInterface CCA, this sig- 
nal enables the active current loop 
ATxD+, ATxD-. 


px 


С 


Passive output current loop ter- 
minals of the Serial Interface CCA. 
Loop is closed when the printer is 
not busy. 


Logic term developed in the DPC 
Parallel Interface CCA from the 
internal DEMAND signal and used 
to generate DEMAND supplied to 
the user. Allows the printer to 
communicate with the user in both 
the pulsed and handshake modes. 


EX. ULIS ES 


Generated in the DPC Centronics- 
Compatible Interface ССА upon 
receipt of а Pl-coded paper motion 
control character. 


E 


Write enable term generated in the 
DPC Centronics-Compatible Inter- 
face CCA. Allows user or Processor 
CCA data to be written into the line 
buffer. 


C 
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Write enable term generated in 9-11 
the DPC Parallel Interface CCA. 

Allows user data to be written 

into the line buffer. 


2222 ee 8 


11-71% Left wire register bits, generated 
in the Processor CCA. 


| 


1L0-7L0 Left wire driver bits, negative 
terminals. 


2-4 


1L1-7L1 Left write driver bits, positive 
terminals. 


IR*-7R%* Right Wire Register bits, generated 
in the Processor CCA. 


d—< A 


1R0-7R0 Right wire driver bits, negative 
terminals. 


5 


1R1-7R1 Right wire driver bits, positive 
terminals. 


6/8ж LPI Vertical line pitch select signal 
controlled by the optional LPI 
select switch on the operator con- 
trol panel and applied to the Pro- 
cessor CCA. When high, vertical 
line pitch is 6 LPI; when low, verti- 
cal line pitch is at 8 LPI. 


== 


T*/8 BIT Option header output signal that 
specifies the number of bits per 
character supplied by the user. 
When low, number of bits is 7; 
when high, number of bits is 8. 


— 2 


—_ 


10/16% PITCH Horizontal line pitch select signal 
controlled by the optional LPI 
switch on the Operator Control 
Paneland applied to the Processor 
CCA. When high, horizontal line 
pitch is 10/inch; when low, horizontal 
line pitch is 16/inch. 


— 


k 
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10*/16 SHTL 


11/12% FORM 


132/220 


9-28 


Generated in the Processor CCA, 
this signal specifies the speed of 
the shuttle motor. When low, 
shuttle moves at 34 ips; when high, 
shuttle moves at 20.4 ips. 


Option Header output signal that 
specifies 11" or 12" form length. 
When high, form length is 11 inches; 
when low, form length is 12 inches. 
If the printer is equipped with the 
optional FORM LGTH switch, form 
length is determined by that switch 
setting regardless of the value of 
signal 11/12 FORM. 


Top Count signal generated in the 
DPC Centronics-Compatible 
Interface CCA when the character 
count equals either 132 (normal or 
expanded print) or 220 (condensed 
print). If auto print is enabled, 


this signal causes the DPC Centronics- 
Compatible Interface CCA to stop loading 
data and generate a BUFFER FULL 
signal. 


Signal generated in the DPC Cen- 
tronics-Compatible Interface CCA 
indicating that the number of print 
characters received from the user 
is 222, the absolute maximum. 
Characters in addition to this number 
are not registered until the user 
transmits a paper motion control 
character. 222 is the equivalent 
to PBTCNT in the DPC Parallel 
Interface CCA. 


Signal generated in the DPC Cen- 
tronics-Compatible Interface CCA 
indicating that the number of 

DAVFU characters (not counting 
START) is 510, the absolute maxi- 
mum. If the next character is not 

a DAVFU STOP code, a DAVFU 
FAULT condition exists. See PL/DA 
TOP CNT. 
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9.6 LIST OF DIAGRAMS 


Table 9-2 lists by figure number, the complement of power distribution, 
power supply, power regulation, and logic diagrams contained in this section of 
the manual. 


TABLE 9-2. LIST OF DIAGRAMS 


Number 
of 
Sheets 


Interconnection Diagram, Power Distribution 

Schematic Diagram, Power Supply, Standard 

Schematic Diagram, Power Supply, Universal 

Schematic Diagram, Regulator CCA 

Schematic Diagram, Control Panel 

Logic Diagram, DPC Short Line Parallel Inter - 
face CCA 


Logic Diagram, DPC Long Line Parallel Interface 
CCA 


2 


Logic Diagram, Serial Interface ССА 

Logic Diagram, DPC Centronics -Compatible 
Interface CCA 

Logic Diagram, Processor CCA 

Schematic Diagram, Motor Driver CCA 

Schematic Diagram, Wire Driver CCA 

Logic Diagram, Tape Controlled Vertical Format 
Unit 

Mother Board (Wire List) 


9.7 SIGNAL, ORIGIN/DESTINATION 


On each logic diagram sheet, input and output signals are cross-refer- 
enced Бу origin and destination, respectively. Cross-referencing between sheets 
of the same figure is denoted by ап alphanumeric code. Тһе first digit (or first 
two digits)of the code referstothe sheetnumber, and the other two digits direct 
the reader to an alphanumeric coordinate within the referenced sheet. Signals 
originating inor destined for another figure aredenoted by afigure number, and, 
where applicable, also by the sheet number. 


Example: On sheet 6 of figure 9-15, logic term ON LINE FLIP-FLOP 
is denoted by the three-digit code 7C8. The digit "7" directs the reader to 
sheet 7 of figure 9-15, and the digits "СВ! direct the reader to coordinate C8 of 
sheet 7. 
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4, REFERENCE SCHEMATIC DIAGRAM 245870, REV. А, 

3. TERMINAL BLOCK REFERENCE DESIGNATIONS: PIN МО. FOLLOWED 
BY FRONT (F) OR BACK (B). E.G. 22B IS PIN NO, 22 ON BACK (B) OF 
TERMINAL BLOCK, 

2, ALL CAPACITANCE VALUES ARE IN MICROFARADS, +75%, -10%, 

30 VOLTS. 
1. ALL RESISTANCE VALUES ARE IN OHMS, 5%, 20W. 


NOTES: UNLESS OTHERWISE SPECIFIED 


FIGURE 9-7 (SH 1 OF 3) 


SCHEMATIC DIAGRAM 
POWER SUPPLY, STANDARD 


2 


5 


4643 PRINTER SERVICE @ 9-31 


ша! unl. LES о. ео ао 


2 2 | 2 


m 
Q 
> 
x 
m= 
ачуамуі5 'A'IddüS иямоа Nn 
лучома OLLVW3HOS x 
(ЕЛО 2 HS) ¿-6 TANDIJ m 
z 
==“ 
x 
e 
š 
+ 

амо озлу708 | 9-14 | 41181 

амо 3AlLI2YdYO 311-194 

311481 
š > SNOI1V:YTOI 0М9 ld @ 

C 
BA 


"08 аму нон 
NO 5мід 3AYH 9 Q3X4NYW SNid 


кх 

== 

ЕЗІН 
SS3NHVH 
узмоз 


EZISPZ 


LOGIC DIAGRAMS 


9-32 


LOGIC DIAGRAMS 


анУуаму18 ‘ATddns яямоа 


Ж АБД 


ухучомта OLLVIWSNHOS 


(Є JO Є HS) 1-6 яяпо14 


амо | 6 
3ONYINVA 
8 303 г 145 
31871 ld 335 


X9v8 ONY мона 
NO SNId ЗАУН % озхнум SNId 


MIA 1NOH3-1 81 


dde "à БЫ ОЕ с 
зк- 7 11 
WOO ^6* L0 [ зат wove MOTA 43 
2) 
А 
ле! 2 
1 
45 3 
-4 
олв-ол$ 5 anves 
3015 33. 
23 е 85 °3NIS1V 3H 
^6* ^ OTI 
ЕН 
^l2- 
ліг- : 
ш «Энн ты 
тноз 
Ино жозлзд/назно өлен, 
H1NY3 Алена 
5 ame 
Е - 
ЕА ТЕЦ 3 Wann 
зн Al 
1зм ліг 2 нмоня 
WO2 лі? 2 018-015 10H 
i ve 
= 14 
i 
меж зала = pre Se 
ма» THM! 
| 
1 
i 
Ч 
ру X £I 
xw | ! 
тва HOLIMS намоч 
15 
імівомизні 
25 
t $ 9 4 8 


r 


CN 


9-33 


4643 PRINTER SERVICE 


m 
О 
> 
TIVSUBAINN “хтаапв чямоя n 
умучОома OLLVINGIHOS x 
(а TO 1 HS) 8-6 TANDI m 
(ачідточа5 ASIMUAHLO ззялма) SALON = 
MOZ "5 ‘СИНО NI YUV SANTVA SIONVALSISSOE TIV ыг 2 
"1104 Of “HOT 5551 "'ЄОТУЧУЛОМОГИ NI ЧИМ 551 ТУА зомупоуауо плу па рі 
"я0078 тумпчият. ра 
ЗО (4) ADVE мо 22 ‘ON Ма SI 822 оса 49) мома но (я) гмомя АЯ Ё. 
(3 AOT1O4 сом ма ‘SNOILWNDISHC чомянялян моола ПУНКТИ М Я, "E 
“У САЗЫ 1285р УМОМ ОПУИЯНОВ ЧОМЯНЗАНЧ "р en 
72 1455 МО ММОН5 МОУ УПОЛА МОО 411 09/611 28 š 
143115 NO NAOHS NOLLVMNIDLANO 2 711 09/022 79 + 
"р LAAHS МО NAOHS NOILVUNOIINOD ZH 06/611 "E 
79 LAGHS МО ММОН5 NOILVUNDIANOD ZH 05/022 '8 
GND 93191051 
амо злшпочауо 
омо 103ша 
залвммм | oi | nowa | 009, 
NOILVYNSIANOD  ОМ9 ld е 


"Move ONY 19053 
NO зма злун © сзинми сма 


in 
E 1 
421-181 | нзлоо INN | TW М х wal 
35 щі 
бс Š 
24181 2% 5 
Мало ЭМГ элүна зав | 7359 
381-181 


31-191 
32-181 
311-181 


Гы ЕСТЕ? 
ee 


SS3NHVH 
нзмоа 


се| 972 


LOGIC DIAGRAMS 


9-34 


9-35 


TIVSUAAINN “АЛаап5 чнмоа 
IWVAIDVIG ОТДУМ ЧНОЄ 
(s 4O г HS) 8-6 ЯЧПРІЯ 


LOGIC DIAGRAMS 


NOILVANDIANOO ZH 09/ASIT 


ano [6 
fe] 3ONVIBVA 
8 803 2 LHS 
! 
ono |е [3281 14 335 
9-4 
Е 
8 ^02 AG +101 рута Тула 7 Dv MOT13A с аз өз e 
e 
і | ^ е o 
t3 => 
ASI | ! 2 
Wed і | э 
627% | | Е Уомла /038 мно > 
owg- 1 
і RENS nag ° ТҮмімізі 3518 ü 
di ' өн 11 уш 3LIHW/ 038 c 
І h реу хэулв 
16914 Газ “ан О алиж [22 ва /МОТІЗА 
283 
829-і ОТА Е мазно 4 
ог» Е "| 
м2-18 Е мб аш ы бай 
Г. Ты. — 77 14A 21 - — MOTI3A/N33H9 
> юм - |г То» те 8 ame с 
шинж MOT13A/N3389 
| 3IIHA7N3385 "m 1fdNI эм 
i i ім | | ame 
| > 
| Е нмона Ї си a Wangan 
t х Н 
: EACEA] g эмт H “Ей ммона 
138 ма і Е їл Hu ТЭ 
- моо ме р Би 14 
"m ў MOTI3A/NMOHB HOLIMS 83⁄A0d 
91 
17 ЛОГА Ë m Ї з 25 ш 
ме+ зам “зин” “вера ЕУ 471% знанай [175 2 TWSOW33H1 О 
= ғ Г. 5 
14 
CIYEE] 
Sap iwa й К x 
1 а а m 
a 281 ә 
= = 
сетер 9 4 8 x 
` 
š 
+ 


I åC ола E. LS ок C rC C 


LOGIC DIAGRAMS 


> 
‘ m 
TIVSUMAIND “Атаал5 чя Моа Un 
муУЧОМА опуиянов x 
(s 40 € HS) 8-6 папом = 
x 
29 
Q 
3 
v У 
NOILVEDOLINOO ZH 09/л022 
амо [6 
3ONVIBVA 
8 ноз 2 LHS 
Y. 
ale 318v Із 335 
9k-J 
WOO [= а! 8 
a 02 ^6+101 бута tiii = ЗҮ МОЛЛЗА 9% 
| | 5% g 
ASI ! | Ұз 2 
wed і Ñ 5 
| -— š »2Y?H ДЕГІ мно = 
> = а 
| 19187075 ита 9 ТУМАНІ 3svg ü 
інің 23 30680 — Oa ЕЈ УДЕЛУ ü 
і | : 
лена 2762 Зда” зинжї22 ве TAOTI 
zu 
cz- 3LIHM 
Т МОЛАЗА 
ог 
мг-1|% EEVEE] 
пам 
Р) мете ao кемі Dv јез é ama > 
MO113,/N3389 
і HIBV3 дам! OY 
1 
1 3078 
1 уга 
, 
1 Тот 48738 524 
1 - T ке нмона 
i38 ме || | c з Чи | 078-015 10H 
Е. WOO ма [гі і с еы 14 
| ine 5 MOTIZA/NMOUR HILIMS Y3BMOd 
4 101A E n 538 25 
меч н Гүн, 4 NR ЕНГТҮГІТІ Дазомнзна 
ме Е таг [42 г. 
3 Зітнмузтв 
281 ° ° 
51 1 
11 
а БЯ а 
501592 1 (4 Е У s 9 4 % 
хо 
си 
е 


IVSUGAINN “Атаап5 мамоа 
JNVUOVIG OILVWNHOS 
(s ТО ў HS) 8-6 AUNDIA 


9-37 


LOGIC DIAGRAMS 


00 


NOILVUNDIANOD ZH 0S/ASIT 


ano [6 
3ONVINVA 
8 803 2 LHS 
318У1 19 335 
амд |5 : 
S. lez 
гы 
8 МО? л6+ |0 убита Тула =! ру МОТ1ЗА - 038 9% 
! | - А3 
5 і ! Е 92 
ASI c 
MLL ) | Е 
цэн р c КЕСТЕ Миз 
| c 
! 122809 — —o "YNIWH31 3888 
al I ін 19 3 Зіна аз 
1 да нуно x2v38 
netje ан Заан ЕТ ин SS табак 
i ен 
ЕРІП! 
SE ТОТ 
ме-|в 
MOTISAIN338S 
5 м2-1г 
3IIHA7N3385 памі ом 
c 
= 
РЕГАТЕ ТАС = NET. я 
ын 
199 ме || š А 81 n 
НИ: моо ле [гі 1 
UC MOTISA/NMONB ] HOLIMS намоа 
= азы 
= " є б ^ 
A2 *| и IST 3LIHA/NA ONE | гозомазна. 
ма+је | ni 
14 
е 1 
РІ £i li 


Ег1еР2 


С 


С 


С 


ВЕУ, ЈОМ 1983 


4643 PRINTER SERVICE 


| 


LOGIC DIAGRAMS 


(s 10 s HS) 


QN9 


QN9 


WOO лв + 


^6* 


TVSUAAINN ‘ATddns ЧУ Mod 
WWV3DVIG OILVWUNHOS 
8-6 ямаса 


4643 PRINTER SERVICE 


NOLLVHDDOIINOO ZH 04/ 1042 


REV, JUN 1983 


= 
——a 9 ТҮМІМЕЗІ 3578 


£4 зомучо г] 


інм: 
* EE 


138 Ale 
WO2 ле 


ме + 
мг» 


Є215Р2 


018-015 
t-g) ds 


9-38 


LOGIC DIAGRAMS 


NOTES(UNLESS OTHERWISE SPECIFIED) 
І. ALL. RESISTANCE VALUES ARE IN OHMS 5%,1/4W 
ALL CAPACITANCE VALUES ARE IN UF, +804, ,"20"/. , 5OV. 


| г. 
Г 3 ALL CAPACITORS ARE ЦЕ 
! 4. 


INTEGRATED CIRCUITS ARE: 
801179 (723) :UI 
801205(7912) :02 


1 801204(7812) -33 


MODEL M200 
n N FIGURE 9-9 (SH 1 OF 2) 
TE SCHEMATIC DIAGRAM 


REGULATOR CCA 


1 4643 PRINTER SERVICE REV, JAN 1982 9-39 


рою А 11211: lu Zub. е сао ево lI Жеген Жк желер Жал | 
2 Э 


VOO чногутпояч 
WVUDVIC опуиянов 
(г JO 2 HS) 6-6 AUNDIA 
002A TATON 


v i34 46 Bep — h p v 
апо А6+ сьо У g с = - NN 
23 Хөл 
Зам 5 Б TEE Ад 
21 
35425 амоле |. 1 T 
a 98 Би 
09---»- == 59977 en Я — «№ 
БЖ + ‘le 
0н9 AS К оо! й 4900 құ, | На у” 
ІШ і й ey й 29 По ез WOO ^6 
sp --а бі 058108 Мы 
га 1 T ep мөл 
F idl val. ie 
AG+ 5 kë E би 
2 ED 5 
| | | eu 
E] F € В və 4 
| os 
а zu T x E Б | Жин. T 
мал 21 np Ë 
3SN3S АС + жесі Oi " ф 67 
68 
m NI A6* 


560008 
282 
- 


en 


2 2 
129108 Не? 
108 298108 560008 55 
les 9591; 


ама ла: 


“560006! 
энэ 


NI ТАА 


LOGIC DIAGRAMS 


4643 PRINTER SERVICE 


REV, JAN 1982 


9-40 


LOGIC DIAGRAMS 


Э 


—< 124 
+ 


REFERENCE 5СНЕМАТІС DIAGRAM 245869, REV A. 
OPTIONAL ITEMS: NOT ON -001 ASSEMBLY. 


SIGNAL MNEMONICS WHICH CONTAIN A ВАЕ (—) ARE ACTIVE IN THE 

INTEGRATED CIRCUITS ARE: 

(GENERIC PART NUMBERS ARE PROVIDED FOR "REFERENCE ONLY!) 
801996 -001 T1L311 Ul,2 


r 
ыы) е 


„е гә 


2-4 usz:3 


NOTES: UNLESS OTHERWISE SPECIFIED 


) 


— 


а 


FIGURE 9-10 (SH 1 OF 2) 


3 


SCHEMATIC DIAGRAM 
CONTROL PANEL 


— 
— 


1 4643 PRINTER SERVICE (e 941 


сой ee) eee ош Gib о СО X LE 28 EJ. Жа ВО cb LIE. 


2 2 2 


TANVd точъкоо 
JAVUDVIGO OLLVWAHOS 
(2 ХО 2 HS) 01-6 SHDDLI 


8 3080 
1 3084 Бо 
cus | 23084 
“51-6 “913 паа 
Ше 


(Суноп 40) HOLIMS 
123135 H19N31 НӨ 


А 
~ 
"95 
82101 av 22) А 
еді MS 301 
S “Нб 
ansa “61-6 7913 
L “я5 8 
1 51-6 1914 
»8813 PZN 
ЕТЕР Аса $49145 SNLWLS TWNOLdO Ө 
LHS ol 
75176 7913 3 25573 | сі 
18331 41 4315 нзача 
A 
çs 
ноја 91 Ol| 9I - gi 
$ Qe dW wv 
а га 8l 410 иле 
(лучоцао) HOLIMS э 
умно 1У1МО2ІМОН 1 
амо ле + И 1831 3138 [42 - то» Я эт 
Де “51-6 "913 
а “51-6 7813 : 
e—a lg 
AG+ 25 зил зміл мо | 2! 
3NI1 330/мО 
оғ p DESEE 
лог» 15 
1978 э [зг] — 3 8 сіг 
or Уз 
.-----% 9 
(19:90280) HILIMS сең 
ANWHO3 owouwsa (ЕЎ ћог + А6» 
2 а 
< 
а 
о i t $ T v + 
5 21451124 
m 


4643 PRINTER SERVICE 


9-42 


LOGIC DIAGRAMS 


VOO AOvaua LNI 

тяттучуа ANIT- Чон» ОАА 
муУЧОМИ ODOT 

(6 ЯОТ HS) 11-6 FUNDIT 
боги тчаой 


9-43 


тома МОНУЛЛУ15М 336 ‘NOILdO NOISH3ANOO 3000 : ! W3W 
петбрг ома NOILVYTVISNI 335 “NOILdO пало : аг 

88 “269 

:937791$М LON 514340909 

8S'8ç п: (46`1}264-900108 


4£'82n :(06)16$ -900108 
гану виномазм 50151535 ` 


PSN (5665192 — 4 ы +69108 
46690 (9068) 0: ог 508108 
зеп (9969184) 8 E 118108 
ben (08251923 4 э! #19108 с 
сеп (616511) | 01 Ог 196108 о 
9625090 (0926140 0 02 169108 o 
гу бел (жиг) 6 81 $19109 22 
66160685 о» РЕП (692519700 OI ог 914108 2 
сеп (гы) о 02 056108 < 
ЗЕЧЕОЕП 12125) 2 ЕД 656008 > 
620 (1510 Z ы ес<108 > 
ven (1918024 ы 26109 ü 
сеп (S22 — М 18108 а 
zen (вето 8 ЕД 585108 
62021 (98539) 4 ыі 664108 
(545190 г! s 175108 
(205190) L vi 85108 
(POSTIH L ы 625109 
(005194) 4 2 825108 
(2814) 8 9! £18108 
(805190) 4 vl 066108 
(265790004 2 95108 
(9451922 4 vl 005108 
(028192 4 ы $55108 
(482592) 8 91 816108 
02495920) о 02 оггов 
AO ме 
саму 51102412 ОЗІУНОЗІМІ 
“(12 змо? 4133Н5 $1 194 93)3NOZ ONY 
133HS AH 03403 ЗУУ SNOLLO3NNOO TVN9IS 03140883: 7 
“аха зам изайпг 5310М30 —— 
лов '9%02—'9%08+' ЗП МІ 38V SIMA 320МУ112У4У2 IWY 
"Mt /1'%5'5ЙНО NI ЗНУ SINIYA 3ONVISIS3H IW ГІ 
S3uvds 03312345. 3SIMH3HIO SSTINN 2: SILON В 
> 
24 
m 
un 
са 
m 
= 
x 
А 
са 
хі 
чо 
+ 


LOGIC DIAGRAMS 


кою Сз 3 Шэ 22217 22:23 


VOO SOVAWXLNI 

TATIVUVd ANIT- тчон$ оаа 
WV¥DVIC 21007 

(6 ЯО 2 HS) 11-6 TANDI 


нов Eve 


"Wire aver 280266 
Cni изза (009% 


x: 1539s 


воз ‘saz [HX]—— —— 


Л 3irgw засвіз 73189 
sinws АПича S 


ras 9X ува хла бы 


LIS} сег 


"опа 


3⁄6 апы 38 ын 


< (m O OQ tu. о = 


HOivT 118 ALIN. 


(2) моцао 
масналноз 3002 


eoe'voz[ бХ 


Na 164 


TA 


N; 
У ту 


NOISH3ANOO 3009 


Tina АПНУа 


буот 441626 


9 


4643 РКІМТЕК ЗЕКУІСЕ 


REV, JAN 1982 


9-44 


LOGIC DIAGRAMS 


VOO ЖОУЯҸЯІМІ 

тяттучуа ANII- LYOHS оаа 
яучоута оооп 

(6 XO € HS) 11-6 ЧАР 
002A тяаол 


„ов [53] SiS «өс ais viva 


па 
#25 [55 w С 


39315 uidifdü 


IIEM SEOUL 
SP ыа 3005 isis va 62124929 


9-45 


СУ З] ae 


"up ea 


33] 908 


531185 


REV, JAN 1982 


6 С 


lO — мо « o r- 


4643 PRINTER SERVICE 


“22 чоулччам тячпунуа 2 
ANTI імонв Oda = 
жунәута 21001 > 
(6 £O 9 HS) 11-6 ЯНПОТА x 
00ZW THQOW m 
v 
ра 
m= 
= 
2. 
— 
3109 ра 
ГА өс Б. 
са 
ч 
Ф 
+ 
%|сіно 
ініні 
оно 
«нэ 
үнэ 
£429 
сено 
їнэ 
N 
9 
о = 
= 
Ness AG + s 
ЕТЕТ - 
$10 азамуаха й 
N3 1014 tr 
МНОЗ uel 
2 3175 3438 
lg 3175 ЕСЕСІ 
ГЕ] ЗЛУС 
ма 31 0187 
ма Q3SN3QNO9 


EELEEI 
ЕРІМЕ 
BuvdS 
МЗ Аліна 
ма n4AQJ 
ПЕРЕН 
3/0 АПнуа N3A3 А11НУА 


ыз зд 118-4 
i/i 18.4 ма зл 
NOIS83AN02 3002 - NOISH3ANOO 3009 


LOGIC DIAGRAMS 


9-46 


LOGIC DIAGRAMS 


С 


VOO HOVJAHHLNI 
тятлучуа ANIT- LYOHS Oda 
WVUDVId отоот 

(6 ло S HS) 11-6 ЯНДОН4 
002уч тяаой 


ses sri ЗОН 


вов [M0] изет INT NO 


ais vlvü- 


PALE 


Раг [H 
їнэ) г 13 


сел 


982 вв DIVAT 


ваэ'увэ'өзє З-за 186815 


2313 


T 
у8г88: roo [TI yg забвіе 


] 


-<Б 


1М20228 


вое ‘s02 [02] уст 


Hd] 109 


TNO збі тва (22704. 


884 


“«в9 “886 [52 


С 


Е. E. жу Е Е.Е. к 


3002 7041502 


[03 |09 


С 


Е 


9-47 


REV, JAN 1982 


4643 PRINTER SERVICE 


П 


VOD ЯОУЯЧЧІМІ 5 
TATIVUVd ANIT- LUOHS оаа = 
WVUDVId эо" > 
(6 зо 9 HS) 11-6 ЯЧО0ІЯ ра 
богу TH CON m= 
un 
x 
m= 
во viva = 
5 
А 
З 
90 viva ч 
50 ума 
see (3 загі 
FINI 380815 | vo wya 
жб “3009 $10 1N2 
18847139 
35114 dne ал Zl sos 
ses [58] Q30Nvex3 20 viva 
бг с 
T ата 9 
10 viva 2 
< 
5 
> 
а 
886 E] gso 


30009 іччі5 vo 
засо 10147 2 
3003 маг — vi 


вог ГУН бла 


су» Dd} Тола 


, 
505682 (наро 


3009 2015 va 
ave nam (22) 124 


LOGIC DIAGRAMS 


9-48 


LOGIC DIAGRAMS 


С 


r c 


VOO ЧОМЯЧЧАМІ 


Чяллучуа ANIT- LUYOHS оаа 


WVUDVIG OIDO'T 


(6 40 4 HS) 11-6 TANDIJ 


ооги TIGON 


ANISLS 


QNvYW3G 


9-49 


886 886 ГЕ? 


17093 ПЗАМО 
оп 


816 Ууд 


35104. 308 01 


sao [$3— 


пуз палуа 


9 


5 
+ 


vas GZ} 


AND 401 ама 


гаа № 


ЗУМ 380815 t3) 


“| 


3002 4015 va in 


Inga maa 69 
Tosa (Yi 


REV, JAN 1982 


1185У 1521 
817957 189] 


о 


co] |s ре З 


4189Y 
г1185У 180] 


4643 РКІМТЕК ЗЕКМСЕ 


С С 


уоо чоуянялнт 

тяттучуа чл LUOHS оаа 
уучоута огоот 

(6 JO 8 HS) 11-6 ЯНД ОНЧ 
ооги тяаой 


sup р 8--- — - 19 


ДЭ 
596 985 З а dicssa 


Р Ah азн 
бүр үгт - - --- 


вм 
вэб“вае ГЕ 
826906 


4643 РКІМТЕК БЕКУІСЕ 


АНДА бай 
пал 

я Sia адын? дауа ж 1 
нечча Juv ри evil rx 


5 ах 
8 (10/01 паль 
ан ОМАСА H3d Vd ту2- пред ў 


ІУ 
нан зоя 


408 

нін 301 

зол jer MWIN 

Мін CNYW3Q 

омуйзо 
мін AQV3H [ві ваза 

КЕ Ман ыло 833308 


REV, JAN 1982 


мін зм NO 810 н234308 
эмал NO 


мін LSNI u3dVd 


eve (2313-14 1SNI нзама 


мін ИЯ Alluvad 


нё АПНУд 


Мач 380815 vivo 


2. 884995 
ноту Га AliBvd 'eve'eve'822 [v3 


380815 viva 


LOGIC DIAGRAMS 


9-50 


LOGIC DIAGRAMS 


V29 хоуляяам 

пяттучуа ANIT- LYOHS оаа 
WVUDVIC DIDO 

(6 ло 6 HS) 11-6 TUNJI 
00271 тяаой 


ом 


13934 ыма 


930907 AJA 


ENGON 834У9 


27408 


збі 


ANIYd/ NAC 


зні? МО 


ANYA (ss 


ЕН 


XY 3N моз | 


3333089 ovat 


Wind 833518 


раса 
ОНЫ 


23 
1412) 


I 


agg (29 "е 


DON 
aan 


ersoy Hatve 


9-51 


REV, JAN 1982 


4643 PRINTER SERVICE 


LOGIC DIAGRAMS 


амен ee о LL. АА аи 


> 
VOS = 
QAOVAUALNI XNII-DNO'I заа 22) 
иучоута огоот x. 
(е лот HS) 21-6 ячпотля m= 
+ " = 
к 
(Q313IOSdS ISIMAAHLO SSAINA) SELON А 
"М%/1 “S 'SAHO МІ AUY вяплуд SONVLSISAY TIY "I са 
“AOS “рог "'ЗДУЧУЛОЧОГИ NI HHV SHNTIVA яомупшоуауо TIY "2 ч 
ОР'810 674 254-900108 2 
ү TUY SHUOMLEN чотяван У 
ын 
ВР ФЕ ЕП 285192 £00- 996108 
ФАНИ 282592 200-616108 еп %068 100-808108 
СУЧЯИ 118591 МОНА "ТТУМОЫМАО 2S “LI 92 SZ “ре “ге 120 РР26154 600-911108 
ТИШУ | 118591 200- 816108 020 0825171, <00-%18108 
980 115184 600-285108 610 99691591 600-118108 
зап %2261%2. #00-065108 £S 66 98Д OFZSTHL Е00- 169108 
ISN 88157191 600-585108 910 646519: 600-196108 
ФҰП 821819 $00-218108 95 ФЕ 80 FOSTHL €00- 625108 
ge ‘LEN 7112 100- #19108 17 зе “62 вал 005192 €00- 825108 H 
960 66687194 Е00-%69108 ЕСТ “FT Zl сп 21181584 Е00-<15108 
055690 FISTEL Є00-665108 зе ФП 806182 Е00-085108 
ОЕП 5257172 €£00-IFSIO8 28%014.40 26819), 500-965108 
іга 025172 Є00-РЕЗТО8 614119920 F¿STFL 600-085108 
2960 168192 є00-596108 ЕЛП 98STF¿ Е00-652108 
(и'АТМО Зоманялачи чоя CACIAOUd AUV SUATNON LUVd огиямчо) 
зиму SIIDOWIO оятумонаомг “€ 
8 21 ре те 8 
от ог ог 
6 81 81 
8 91 91 
a ом 4 Pl FI 
oN T эм — =. „8 
21 ок ма ок ма OI/SNId 8) 
JN ахо (ООЛ) AS+ ло ОМ ЧУ LOL 
сі 
эм 8 Е эм гзмоттоя SV + 
ча тата 51200410 CHLVUOALNI TIV нол ампоно аму чямоа 'F 
"(€ L33HS 1-6 FUNDA SI ç ‘HS 
"176 7014 СОСЯ) NOLLVOO'1 LAAHS аку анпотя АЯ 43002 TUV 
S'IVNOIS 104100/10ам: JO SLNIOd NOILVNILSSG ЯМУ ЗОЯЛО5 74 
(2-0 ЯМО2 Ч, LAGHS SI го, 'D'3) NOILVOO'T 
3HNOZ аму ‘ON ІЯЯНЅ Ая аяаоо AUY ачуоя-мо ачічнямяо 
STVNDIS GALANYYELNI Яо SLNIOd момуміізча аму чочп0$ 79 
“1515 МОТ HHL 
5 NI GALLOV ЯМУ ( —) чун V NIVINOS нощна SOINOWENW туков “ |> 
"Я “AGU (681692 WVuDVId OIDOT ЧОМЧИЧЯЧЯ 8 
эм о © ON "SNOILVOO'I ЧУКО15 ануов 
ШУБЫ -430 МОЯ 61-6 ЯЧПОІЯ DILVWEHOS ануоя ЧЯНІОМ OL ЧЯЛЯМ 76 
"8176 ЧЯЛОІЯ опуиянов ПЯАОІ AAS — pq 
“ди YOLOANNOD TVNOILdO ло SNOLLOGNNOO quvogs-44O ноя [6 
ONO 406 k о ON 
жеп "ATSWNGSSV 100- NI CASN LON звия тукошяо (ў 
5 ИПЭНЮ 3Hvd$ 
а 


А 


9-52 


9-53 


v22 

чоуяняант ANII- ONOT даа 
мучоута OIDO'I 

(6 JO г HS) 21-6 янпотя 


LOGIC DIAGRAMS 


Ё 22550 — 115199 
525986922 

ануняа (711,25 
9 

- 3] saz 

-370 Airave АН) 109 
m 
О 
p 
> 
зз (ег ра 
ъз 49255 га) 
N 
Ф x 
IR ANE: ETÀ Е 
2 
4 
EZISPZ x 
2 
<+ 


€ С С 


и. 


мо2 
чоуянялит ANIT-ONOT оаа 

лучома доот 
(6 ХО € HS) 21-6 3302141 


шык эк IE о LE а. т. Шағын 


Э 


6 118 ov 


гв Зм 


| 818 vivo С тав 


© 
241 


апа Dl 182 


Ча] vae 


ста тно 149] 89 


42073 ПЗАМО Ez 1% 


чал ча "чаду "изм 


VIVO іч4/П3А 


вв во ГУ Ж-ты ҮТҮК 


een 


33552155 


я 


EZISPZ 


LOGIC DIAGRAMS 


O-nmM anon 


ucv 


2 


m 
Q 
мч 
> 
ра 
m 
un 
ра 
m 
= 
2, 
- 
x 
[е0 
еп 
š 
v х 
8 
е 
2 
6 “н5 
“61-6 7813 
H— 
6 ‘HS 9 
51-6 “913 
+t 
Ма 
с 


9-55 


“22 
оуляятмт ANIT-ONOT оаа 

JNVUDVIG ЭТОТ 
(6 ХО ў HS) 21-6 ЧЯЧПОІЯ 


LOGIC DIAGRAMS 


v 
гг | ано 
£2| ино узамач 
Фе оно ў зам 
___е2] вно Г ndi 
өг] вно | "983 
12) LHO 
ва етно 
02| Dusi 
ez; ӘНӘ | цасузу 8 
ое] сно замі 
геј ФНО Í n3 
ге] ено мона 
тог зно у 
vel 1но © 
SI TL “не “51-6 "513 
61 
з | YOLOINNOD 
могао 
Q3A91 
ЕА 135 ^6* 
сь 170 AG + 
8v -нанна 81-6 7914 
zp} $19 азамуаха 
Ob N3 1919 
17 „аи! 
$ га же 3434 
гер ти diXS 38434 2 
ге Na палу 


єє М3 31 010. 
ге] ма Q3SN3QNO9 


$u30vaH 
T 555 а оман 05 ЕРЕ но! 140 
m 859 SN— | 2 3uvas коза 
0088 НЭ1УЛ SNLVLS МОМУНПӘІМОО ОМ 4*1 Знмав 
486 МЗ ALIMWd 
де на Di^Qi 


ve! N3A3 AllHVd = 
jee N3 118-/ о 
--486| ма мбо 3005 
Е ar > 
га ра 
ЕЕ 7 
370 АПН P 
На зд 118-2 | Б 
= 
Z, 
— 
x 
Б. 
ЖАСА 3 
ч 


LOGIC DIAGRAMS 


Woo 
AZOVAUALNI HNTT-DNOT Oda 

угучомта отоот 
(6 ло 5 HS) 21-6 янпотя 


en 
886|0Х7--дү-эн 1 NO СБ 


РОВ МО зап зм NO 


рег) 


798 


ais утуй 2:208 


ома 


{s+] г зве 


Га 


зні но XM 286 


Tua] 5 вг 


vez E3 


2/39 


88/ ВЕ 3 око 


849 vas'eve[ 93k 


sas 


— v Па 308 01 
: улад ing ст 
? ven 33) sae 
ў W75 53331 
88, 229 [73] 233 + J zi 95 [1 ah п Н і 
ст 
о 5 
idi ма Габ ive 
153 saz 5 ais има (541588 
ТЕТ 
2 
ває (321-5 
вос әағ(02)-;; 1 3405 1091009 031199 
83 e; 2 
I ЗЕ 
8817989 | до 4 
"зас'зус'вве (92)- у ond 308 01 МЫ 
а 
vas [sg] Е ind jns ої 


ЖАНА 


4 
wane азот 1281286 


2 HS 
“51-6 “913 


— ағыны Уй og 


4643 PRINTER SERVICE 


9-56 


= 
< 
Ра 
z 
- WOO 
А чоуУЯЧЧІМІ ANII-DNOT заа 
о яучоута орот 
5 (6 £0 9 HS) 21-6 ячпотя 
° 
к 
ra 
Әс МІН 8 v1vg 
se; 8 v1vQ 
Y v 
өс|мін /жіма 
ес! 2 viva 
пі 
318vYN3 
ГАД —-——— ге МІУ 9 У190 
мј 9 “148 
sec (8 вд іно элыз 
М abn | row 
4 го OC [мін S viva 4 
| ДС Зе S муа 
Г} нін v “196 
886 Q3ONYdX3 *YlvO 
Мін ç viva 
£vivd 
мін 2 мама 
evivg 
Міні чїү0 
1 има 
2 
$86 Ги) (8X) өу2 2 
935439м05 ын эя2 
Эм 
саг 
+ я он-ерва | 
3907 яга ара 
3009 длъмзанбо 1193 | 
gos (43-65 *GBIN03 | 
саг 
824 [Yi] 3 
ES а gu HX ie: 
dl 
ç 82 ғо (на) ула таа ХОЗ] (86 q 
N3 гота (351826 
1 (4 £ r 5 9 4 8 


EZISPZ 


9-57 


4643 PRINTER SERVICE 


П 


узо 
AOVAUALNI ANIT-ONOT оаа 
мучома оооп 


(6 ХО 1 HS) 21-6 нчпотл 


LOGIC DIAGRAMS 


o9 \ 
M 65 | v 
^ 55 ||“ Age 
45 
ONO ло+ 1 I Ex 
sos [gg iNISIS $ 24 
3М1818 2941 1991 ло! 
| го гг 
<2-8/91-%1421-10 + 212 
ç 
MM ^S іса AS | 
сас'ехь + + 1 
ос вие [N3)— (py I =n 
а па аг | 
wae HOLO3NNCOO vNOILdO П3Л01 bd g 
su 


зве (13) 


vas (32) 


886 ‘sae (42--- 


linvs палма 


W30 8351 


815 viva #08 
Тат (82) сав 
у 304 зпв 41 == 


НОННЗ Alidvd 


імо дол VO Td 


21241124 


імдіяа 


233 rij 188 


too 
£00 
200 


109 


vx9sz мома Poi] 


z< 


ЕШ 


437) #09 


3003 4016 wa 


Inga у талға LOO 


a 


611809 (821 
passus 


811859 Н) 


1 1199Y w 


өп 199) 


© 


4643 PRINTER SERVICE 


9-58 


WOO 
GOVJAWSLLNI ANIT-ONOT оаа 

уту мохта отоол 
(6 ло 8 HS) 21-6 FUNDA 


LOGIC DIAGRAMS 


sov[H8) 


F] 
sav [58] 155 
9068ve[J8]— 37 
сүг [091—5 
806 ave (08 C SS 


Мін ЗОЗУЗ ALR 
чонна лама 


Мін 9NIAON H3d Vd 


омлой зза ус 
ми 308 
308 


НЗ 1545 
vasa ма 301 
о 301 
Мін ONVW3Q 


амүиза 
міч доузн 


A0v3u 


мач 3NI NO |02 


INNT мо [61] 


14 
ДЕЕ), 


вав 


en 


Sv =< fs] 


- а 
SIV іа осп 
1212 = ыны в 
S $ 
mia WIW (3 206 
ЗЕ Сеш» 22 osn 
aly Ер, = N 
FD x En ti 
М "РЭН, Ее 
oen 
eth 9 
апы M03 | 
SN——ss 
109 | > 
182 е 
286 HJ 
286 га 
286 
Я 
186 
заб'вув'826 [ YT] MWIN lev 
906'82$ [ET UWGK ue г 
| sen 
ах! 9% 


14 


1SN! н34У4 


оғ 
єє 


roz [831— — v+ іта sva 


сетате 


418 ALIYYd 


812 833308 


біча 


Я НОУ 


знач 
€ "HS 
56:-6 7514 
г НОУ 


пао“ 


OQ НОУ 


ino 3/1 
NI afi 


13538 


MWIN 


tous 
'$1-6 7814 


ЕТІ 


мїн 15М! изамя 
LSN! H3dVd 


МІУ 118 АШЫМ 
118 AlIMVd 


43.1545 
wasn 
нома 


МІН 480815 “190 
380815 уа 


мїн уло 834308 


зло 834308 


| 


9-59 


4643 РЕПЧТЕК 5ЕКУ1СЕ 


| 


LOGIC DIAGRAMS 


узо 
чоуячаялимт ANIT-ONOT Эаа 
иучоула 21001 


(6 ХО 6 HS) 21-6 UADIT 


У 
Г. 
Ї 13538 |] 
is хо ld 
98 p жизи LEE 
AS+ ! 62 28 
| 
| 
19 
ам во 
34 & 
MES oN мод 91 p bá Г 
NIAOW W3dV 
vae ERI ЗАЛОМ 3474 со і . ара 
8 301 во 
sss ум ЗК NO со £0r7 * I f 5 
t88[ [8 20 20 + "m gv 
вас 'ev2 [oM ут iD 10 Ё К | Ї XY INIT NO 
| | Tini 933308 
|. wen тета | 
Нооов 5c d Hoosv 
з H21V1 10H1NO2 39V3H31NI | ноу 50115 ЗЭЎЗНЗІМІ 
і || 
+ 
| | 
sanga | 42| Er pue 
¿anaa (821 4 зё ( 8 
94080 |62 Ї 4 2 
$ "us 441180 сер » 9 
5 "956 7913 1 зава өг) 1 а v ([8 
сапва [сг] $ | z 
гапва {bz 4 
1апва | 52 + ezn З 
га озу/мунір 
вор 
498 [53 уу изя 1 > 
! 
in 
199 
а 
1 с Е r 4 ç 
еетеғ2 


4643 PRINTER SERVICE 


9-60 


У“ 


-— 


LOGIC DIAGRAMS 


уоо SOVJAHXLNI ТУІЧЯЅ 
мучома 21007 

(8 лот HS) 51-6 ЧЧ ЛІЯ 
ооги TAON 


1 ШЕ ЛЕН Т 


JAVNI S15 3187511 510 


зпвучз чва Figvsid 852 


9NIMO^3 | нім опа 
ЕНЕР» ОЕШ 


АЖ А- 


Г (463) 
інзчнао 


ASO 


Г 


3007 1N338300 25259 


SND | БЕН 


SONOS 
asna [973 


| 


3:8УМЗ 0579 зпвувю 9518 


ога | ела 


епа | 051 а 9-15 


SNOILISOd 


SNOLLOI in HILHAS 


318УМ r. : 
Азпа OIS Wd | ASN 03531104 | 


5118 dOLS.O/AL | на 4215 SNO 


330 NO HOLIMS 


“ў Ї 
1 


У 40111508 AOVINOO N33) 230 


8 NOILISOd | 1271402 035010 NO 


мом аза NOWISOd 1121149. 


_430 | 440| NO | NO Газо | 440 


| чо го] 349 440 | 


330 | 1-65 


320 | 330 | 420 | 3401230 | NO | | 


0096 mm оове| 0021: 009 


oot он |HOLIMS 


E Н 


59М1135 HOLMS Зімч спеа 


ZT åO C O C c 


БТБ 9NDIBVA 


с-- C 


с 


r 


E 


їзнэ. ЗЭілза 


9-61 


ON ва 


ЧАЈ 
39lA3C 


530 235 


f| когу re IO mo unge гоч 


vOBIOS 
081108 
ф19108. 
912108 
169108 
825108 
$85108 
©1108 
965108 
055108 
196108: 
508108 
208108 
120 
662108 
085108 
000018 
1690081 
585108 
218108 
855108 
6000: 8 | 
$50918 
£09198 
€i8!08 
666108 
5:08 
625108 
688108 
$55108 
886108 
900108 


0808 
шил 
(211: 


ет 


Бры 729216870 


бусы 
008362 
208194. 
v-viue 
245102 
645194 
саб 
toce 
8228 
15666 | 
1225194. 
805352 
1066 
9052. 
85151602 
621516). 
525162 
гака 
9111 
9728 
21574 
066570. 
ти 
70577 
8851 
02514. 
бері 
ASL 


9122 


ie'ein 
ozn 
егеп 
52920 
ezn 
ezn 
деп 
66250 
ren 
sen 
E 
жа 
веп 
een 
срп 
pen 
Sen 
Sven 
1906 790) 
gen 
6920 
250 
esesn 
осор “ЕП 
21 АЗИ 


"AN го зам SLOL 
*AOS'LOZ- % O8 + ЗП М ЗНУ ЄЗПЛУЛО 3ONVLI9dVO Tv "€ 
7462 Jav 55015639 TW `2 
“MP/I'%S SAHO МІ ЗЧУ 6ЗАЛУА SONVLSISSY TW СІ 
“(031312348 3S!MW3H10 зезлнп) :5310М 


REV, JAN 1982 


“ONIMVUG 

NOLVTWLSNI 339'NOILdO NOISYSANOD 3000:2 ИЗИ 
167662 9NIMVHO NOILVTIVLSNI 335 'NOILdO NAAL : 217 
"ено Q3TIVISNI LON SLN3NOdWOO 


Ovdvo TW у 


4643 PRINTER SERVICE 


VOO AOVAUALNI ТУІЧЯ5 
мучомта огоот 
(840 2 HS) €176 ЯЧПРІЯ 


— 


424 уд! 829 82€ 


42478236 


224" 8Ү9 ' Вус 1887126 


2244 үз evs’ 189 7126 


224 8Ү9 ' ВУЗ 189126 


К 


224 8v9' 8м6 10v 126 


81516 р- 


71051405 $ паж 


зве 4-13538 


вае 
ive! ВУР 


896“ ВСФ 
856 
885 


885 


424 825' 807 


LOGIC DIAGRAMS 


INAS 

13538 

AQv3u NIS3Y 
го МАСЫ 
19 УМУ: 
050 


21У1Х пух 


0 


ZHW?tv'8l 
ГА 


4643 PRINTER SERVICE 


REV, JAN 1982 


9-62 


“22 FOVAUALNI 1914 45 
хучома тоот 

(8 XO € HS) €1-6 FUNDA 
ооги "ISO 


LOGIC DIAGRAMS 


Ë ==: 


г! pen 


8 1 
833308 Тина gyn, ev et 
м/ч ИЗИ а 4 "I 


зинм LNI 


N3 Jj) OLAV 


isd 191325 6 DA 3789510 ASNA 035104 


гү! 

çv AS+ 4 515 
t EM 

24 

гүг ўза 0514 


eve ка палма 139 
суг 


руг дни 9NIH 128 
чамоо 3002 


1803 LNdLNO мапалої 
1804 1п4МІ 


9152 21 
Sad 


9-63 


REV, SEP 1982 


4643 PRINTER SERVICE 


GR dI. Jl. oo зано уона ЕС. ul x ССА СЬ LE ее eJ. Ly Il. LLE шсш» | 


LOGIC DIAGRAMS 


МО0 TOVAUH LNI тутчяс 
мучота OIDO'I 
(8 ло Р HS) €1-6 3HnOI4 


0027 тчаой 


WOY мүноона 


4643 PRINTER SERVICE 


REV, JAN 1982 


9-64 


c 


— 


LOGIC DIAGRAMS 


удо SOVJHSLNI тутяяв 
иучноута 21001 

(8 ло в HS) 61-6 ЯнЛОМ4 
002A тчаом 


80 
га 
90 
50 
ға 
ға 
го 
19 


6521 


834308 тоа 


МАЗИ 
ЗЫМ LNT 


н33308 1мна 


r 


9-65 


REV, JAN 1982 


4643 PRINTER SERVICE 


| 


LOGIC DIAGRAMS 


уоо AOVAUTLINI 115 
-жуноута OIDO'I 

(8 JO 9 HS) с1-6 ЧЧПОІЯ 
oozW тяаой 


НОУТ 3NI 3⁄1 


[ЕА 
ФА! 
2А2 


$1304 NJAL 
— 


ive 


ФУ! 
eve 


еді 
€A2 


evi 


сүг 


А! 


evi 


een 
нозул мо 


Баг 
ТАТ 


руг 


Ivi 


ма палма 


1У2 
evi 


ave 
eve 


zen 


сүг 


гү! 
Бус 
ща 
29 
ор 


1ЧО4 мо11<0 


N3 31 010У 


$10_O3GNVdx3 
ма 1019 

Na ИЫ03.21 

2 3175 АНЗ4 
14175 3834 
ма пзлуд 

МЗ 31 О1ПУ 
ма 035439405 


вае 
ive 
гае 
10€ 
Ive 
Ive 
Ive 
гає 


жайы 


223 


2-3 


4643 PRINTER SERVICE 


REV, JAN 1982 


9-66 


LOGIC DIAGRAMS 


VoD ZOVAUALNI "ТУТЫЯ5 
лучоуш 2001 


(8 ХО 4 не) £1-6 AUNDIA 
002% тнаойл 


8мь 


836 


828 Sly 
888 


3N——F 13045 
624 518 Я 
810 254 
be 
н ханХн 519 
9N — 6 aa usa 


дані ОХу 
ай ох 


20 


94 


59 


ғ 


0 


+ 
= нэ 2521 
Ё 152! 
01У 
вы 
мё з 

13538 

| X19 1Х3 

|  озызаха 

ок 51108 а 

2 

9 

8 Бе ато MIX ом [7 


9 
! 
WLX 
4 
2М------1 SSA oe | 
сеп 99^ FT AzI— 
uOIVH3N39 Зімч ONYE 


Ын 158 Tvid3S 
та 
oq 
A 
b 1184015 ЗМО | | 
ФА! —— 
ç 
ра +. gD fe 
ФА! 21 
где 
ZAZ ве 
; CAZ 24 
T Бас 
AG+ 
104 50415 300W 01521 
% $ 9 4 


9-67 


гае 
гає 
гаг У 


982 


108 


128 


5 
REV, JAN 1982 


МЗАЗ ALIN Yd 
N3 ALttiVd 


184 


гае 


4643 РКІМТЕК 5ЕКУ1СЕ 


LOGIC DIAGRAMS 


VoD ЧОМЯЧЧІМІ "ТУІТЯЧЯ5 
Wvuovid оооп 

(8 XO 8 HS) $1-6 чяпої4 
о0гух тчаой 


(14094508 
А508 
ахі 


саху 


„у 


002518 
го 


42 
оен 


0$8:08 
50 


М 
= 
' 

! 


$72008 |. 


ша 


224 


sig 


224 


43534 ХЮ 0538 


ONI му 


0354 1X3 


Av13Q qS it 


510 0819 


510 350 5-25 


12€ 
QNI ONIY 
519 
0343 1х3 
в |оХн 


г ахи 


130 915 ЗМП 238 


4643 PRINTER SERVICE 


REV, SEP 1982 


LOGIC DIAGRAMS 


HTdILVdWoo 


VOO AOVAUALNI 
-SDINOY INAO Odd 
WVuUDvId 21001 


(6 ло 1 HS) 71-6 FUNDIT 


е215ғ2 


(G3HISIDSdS ASIMMUAHLO SSHINN) SILON 


"М/Т "L6 'SWHO NI ЯМУ 6ЯПТУА ЯОКУ1615ЯЧ ТТУ 
'SI'IOA 08 “рог ‘SAVUVIOUOIN NI яну вяплул ЧОМУШЛОҮЧУО ТТУ 
89 190 (066) 16Е-900108 OF ‘IZN (45 1) 26L-900108 “ЯМУ SHUOMLAN YOLSISTY 


259412 92 “pz 224020 (РР251111) 600-911108 

EWAN (282592) 200-650018 £S “9% “6€ 610 (07257194) £00- 169108 
ZWAW (14752) 100-850018 18 18 26 8101 (157194) 600-685108 
ФСП (61284191) <00-055108 911 (12257194) £00- 662108 
OSN (88185184) £00- 589108 SIN (ратуй) <00-0%5108 
FPD (06<571%2) €00- 666108 £F “ЕТІП (0257184) Е00-%65108 
190 (52157194) 600-218108 ар O£ Ll TIn (80671%2) 600-0Е8108 

ЗЕ ‘LEN (#112) 100-%19108 9690 (Z20ST#L) £00-F8S108 
96 “5ЕП (2615774) £00-£96108 6*'cz'se'cn (FOSTFL) £00-6ZS108 
БЕП (118154) <00-265108 9 "#1 (265131) е00-969108 
621 (01571894) 600- 1558108 148172101 ‘en (0087154) є00-825108 
сга (068) 100-508108 ФРЕЕ ТЕ '6'8'20 (21187131) 600-618108 


(A'TNO чомяччаляч жоя ачатлоча ячу оначилм Luvd огачм о) 
яну SLINOUWIO GALVUDALNI 


8* ‘ар ‘OF 4120 
Nid амо ON PI Nid (22A) деж могла ноха 
01 02 02 
6 81 81 


8 91 91 
L РІ т 


"ON ма “ом ма 21/ SNId 


амо (99A) Ast ЛО "ON TVLOL 


!SAO'TIO4S SV 

ян тим SLINOWID Q3.LVHOSLLNI TIV МОЯ GNNOUD аху чамоа 
СЕ LAGHS 2-6 FUND SI £ "HS 

4476 “Old тоя) NOILVOO'T LHS HS аму JUNDA дя 03002 ЯМУ 
STIVNDIS LNdLNO/LAANI 40 SLNIOd NOILYNILSAG аму 0410$ 
“(2-0 INOZ Ч LAGHS SI гэ; 'D'3) NOILVOO'I 3NOZ 

аму ‘ON тчянс Ad ачаоо AUV ачуоя-мо аятунямяо 
SIVNOIS G31dQWHXINI JO SLNIOd NOILVNILSAd аху 32Nnos 
‘ALVLS МОТ HHL 

NIGALLOV ЯМУ (--) UVa v NIVLNOO HOIHM SOINOWSNNW TWNOIS 
7D ‘лям 34618692 WVUDVIC огоот чомяччячя 


*81-6 TUNDI 145 “Ir 
HOLOXNNOO тумопяо 40 SNOILOANNOD ануоя-яло мол 


*A'ISINGSSV 100- МІ АЧ5П LON ин TVNOLLdO 


ялчуына 
заоэ ичят но S'IGVNG 


s'IMV NS 
шча чуно 022 ятвузта 


яляуня 
іза опу ATAVSIG 


NOLLOND сі | 504 | norms 


"МОІДОМПЯ 


SHHOLIMS 129155 GOO NOILVNINUAL аму ална ойу (3 


9-69 


4643 PRINTER SERVICE 


П 


LOGIC DIAGRAMS 


узо НОМАЧЧІКІ 
AIGILVdWOO-SOINOULNAD оаа 

итумоута OIOO'1 
(6 яо г HS) ҒІ-6 FUNDIT 


d 


зве [EW — 


9308's v9[ NZ} <<? 


0У01 3308 хум 
БЕЕЛ ОПУ 


зов YN 2256 022/261 


986122 5пваду 857 


“о 
pen + | 
РО 
с02%0' вее [52] 


шаг 


<Фобшьот 


о 


био Zhenia баў 851 


товчме 


ває ПРУ 


0! 


gen 2 WPS 


(8vi— у | 
вае [YY 
[уур НЫЙ Ov 


[SY] —3. || 

3X] —sy | 37 
> 

ae НЕ x 

SU е y 

[9v] 2У ji TY 

ov 


6 'н5 
“81-6 7912 


АСТА 


4643 РКІМТЕК БЕКУІСЕ 


9-70 


LOGIC DIAGRAMS 


195 чае С) 


W'ÜISLLVdWOO-SOINOLNOSO Odd 


(6 ХО € HS) 71-6 ЧЯ0914 


үрс ЧОМЯЧЧІМІ 


WVUOVId DIOT 


saan (3l 199 


zaan 1251 129 


$ "HS 


TNE 


$ "HS 


с21<%2 


“51-6 “913 1 340180) сг 


вва 
па 
184 
GIL — во 
Ga 
ва 
182 (10) 380 
192 сва 
122 280 
96122 Ма тад 


ZNIYg/NSAVO 21 
з] сав || | | 110У3 NINO а ЗА PIE 
Ting 8333668 g^ I 


ав 


НЭ1У1 SALVLS ЗЭЎЗЗЗІМІ 


92 
49 РА] 


515 0 5 
за ае |7 


во а 


й 
814408 пуст 


ог ог 


ае Лл” 


Нооов 
H21V1 108109 32V4H31NI 


ed 


9-71 


4643 PRINTER SERVICE 


| 


LOGIC DIAGRAMS 


VOO AOVAUALNI 
ATAILVANOO-SOINOULINAD Odd 

УЧУЧОМІЯ отоот 
(6 40 * HS) FI-6 ЯЧПОІЯ 


1 CHS 
ШЕ: 4-6 7013 
13 
azn 
ж гэхэў знгтазо 830 го г 
Y “хаваа М! ж : 
зве Ex 123135 - Dasa (80 189 
834889 
NS 
380818 viva (91 99% 
ims 1221 188 
гэе 
6 0 
9 в] за ive EN 
зах 
Чан 1915 T : 
1916 cdi 
Мін 11083 
anya сүг 
вуг ‘ве [33 == eww (HD 986 
ON ADV ar 
мін лепа зі 
ASNE 
< 
431545 эн с 
E “Вэ з е 
01 е 
мін 3d 
За 340001 
ма олнузу s 
5 отму 
й n+ 2 
нам іхэво |o ввєвэг 55 
22 (вар 300777081407 — 0 
1хово | el ES 133 526804 
Ч аа СУ “уд сме вмь [83] ы 
Я во 88986 193) ове 
а 9 ac) мїн 380818 viva] , 
18 ME V3 rn 833308 ] an ape ВА 
звон аі <р «гор aes ума] ом 
ове "ig 
9 82: [8] Len 
241 380815 viva š к=: 
заг ІНЕ? ни 380815 viva НА 
m d 
822 ки 
| оо! <] E 
uz WE 
па ў “Ме Jes а 
а 
све "ваг 
ву» 882 


EZISPZ 


4643 PRINTER SERVICE 


9-72 


LOGIC DIAGRAMS 


VOO DOVAUALNI 
AIGILVAINOO-SOINOULNAD Odd 

уу чома 2IOO'T 
(6 10 S HS) #1-6 Su nord 


AND сяг 


Hoog6 


Ive 182 884 


мн ^6 
наннз 


330935 
3991 

03/21 
нома 


185 
"913 


то 


t+ 


> түсэ82 5 
` +60 
IL PET 
i £80 
сэг 280 
ede тва 


7 855 7Н] $56 


Ноова нэ1у 1 $11915 моцунпенмод 


P нолозммоо NOILdO N4ADL Г : 
въ] YOYNI в1-6 '913 
9%) Tau лбе 
зы Аве 
г, азомуаха 
- о» 

те ноз „21/1 
су г dDIS 34834 

| 1911-4155 3u3d 
ге] ndAvQ 
се| 3NI1 одпу 
¿£ 9354394905 


(14517 


ве 
27 6е 
se 
оце Се 
ге 1 а 
ГИ | 
| Оеп 


ЗЕ ОМЦНЗАМОО 300 


палої 
118 4 


МЭ АШНУ4 


be N3A3 лыма 


$930 v3H 
МО 190 
ноча 


9-73 


4643 PRINTER SERVICE 


о L-— 


= 
Yoo GOVauaLNI 24 
чташтуайоэ-вомочемно оаа m 
WVuOVIGT 21007 n 
(6409 HS) РІ-6 ЯМЛОТЯ 24 
z 
` 
2 (21) суг тс en 
Gb 2250 ‘51-6 7912 
< 190 013 92 M 5 
380818 9190 У. міч + 
tt atd лам | нзі5А5 
Дао дис ан ы. 5350 
sna ваў de» СШ 182. £v Зіміна гам | нома 
—~gors nima 22 минь 
к із 
тэ |- (9 105 
= š TINO WX ае Үл 
ове 2 
908[12 Ao Zt ма 19N H3dvd 
ofoec It | LSNI ЕР, 
den 
OS гс NLY 8 vivQ 
6 М 
Sen ви се | a viva : 
¿rn 
— о д 
4061992 LXI пзануаха ва н в Te унг ммо 
сов'вог (Я. q3eN3ONOD га 9 81066 се | ¿ vive 
заг 2 -STA за 3 190 
208 ЕЙ 4018 палма Waman: 3 1 обе A @ 
інмї5 ñaAAVQ ^ 69 9 ге |NIH 9 VIVO 
809 (42) ж в са 5 ов! Ren S ie] 9 vavo 
зав (52 — сзаўлае - no 8 X spe је 
=) Це) У 1 den 
враг ове Al 
2 W3W W31SAS 
ві 4 Z ос [міч ç мама К 
«Ма OSS 62|5 viva нояз 
+ Zen 
|| ща пи ме 
18% ча 
& |е 2 
1 тос HE el 42 |в viva 
94} — нузто ст 
| ЕЭ Re ls: мне 
E Bt Viva 
viva 1431929 1 <<) вп LE ве | с viva 
E = 825116 “7066 
ЕР вок гей 
5) ван Е й еп 
[415 вём Е ын 555 | 
OSG gan = ~ - У]: үг мне міма a 
05) gan аа өзе за Toet єг|2 viva 
RE € 80N zen 5 
га ON мог140 era A | 
T ове 
зом NOSHSANDO Xn ге [міч | viva 
sx DEGA "ер уа 
8 zen Len (ы та 
sn AS+ а 


SNILBJANOO 3402 N 105 


ЖАЯ 2 


9-74 


LOGIC DIAGRAMS 
N 
| 
~ 
м 
~ 


LOGIC DIAGRAMS 


VOO ЧОУЯЧЧІМІ 
ятатуайоо-вотночамяо Oda 
мучэўта огоот 

(6 JO ¿L HS) Fl-6 HANDIA 


9-75 


97INSIDV 


зв» СО 


вуг [52] 


1 
статус 


С С 


с. 


ЕС ко ко к С K K IL. K K 


zany 188) 106 
"mi giang 173] toe 
Trg 114) svr 
380u1ç vive (80 ва» 
INTT мо ОН) 19% 
2 
чта waiing qi 9 90? 
380818 viva 190199» 
uz [12] 198 
озензаноо QUE 189 m 
ачанчаха 19 189 О 
> 
а m 
un 
m 
5 
g 
` 
со 
ч 
хо 
+ 


2 2 2 


m 
О 
= 
> 
x 
МОР чоуяччам m 
H'IHLLVdWOD-SOINOWLNSSHO оаа N 
гүчэоу1а огоот " 
(6 ХО в HS) 71-6 FANDIT Б 
= 
= 
с. 
са 
aw |” Š 
eve 92< [WZ)- ЕТЕТ. 8b| MWIN 51-6 794 
т не 
586" 886 822 2} пази 9b) UN3A — "516 "913 
id 
evei —715313s38 
eve [921 193135 
Ф 


во» (ҮЙ 


3002 7081405 


тнэ гага sos 


І 
EZISPZ 


LOGIC DIAGRAMS 


9-76 


= с 
2 Ху 
5 с 
e 
о 
« МОР ЧЭЎЯЧЧІМІ 
а ATEAILVAWNOO-SOINOULNGAD Odd 
JNVuDVIG OIDO'I 
е (6 40 6 HS) #1-6 TANDI 
c 
9 
- 
685 
‘91-6 "912 
13538 894 Й 13539 ама 
9 
амо ле” 
азама (ТО 99 
S08 Gvs[YZF 
^S 435430905 199 ім а валас ES 
[ERKE] зогозммоо мошао палої aes 
амо лае 92 amason [S| 
скоб 1981126 
-(9115у2 
m 
(Ф; 
- 
> 
ра 
m 
т 
x 
m= 
= 
2 
| x 
21<ғ2 а 
З 
+ 


С С С 


мор човвчоона 
итучоута OIDO'I 

(s ЯО 1 HS) 91-6 Tanya 
ооги тчаои 


18VH2 32730. 


онға [33450 | ззаззн 


08108 рег 
$0808 0808 
625108| #0574 
081108. (11123 
#22108 изад 
585108| 8616194 
825108| 005192 
4691:08| #15794 
009208 tibl 
719108| veoiWva 
065/08| 805194 


4643 РКІМТЕК 5ЕКУЇСЕ 


момо омо 


208108 8228 
912108|tb v2S 194 
€21109| $26572 
065108| «225194 
508108 roeg 


орооч 


ву ўў ге ген | 59429962 
ФУ ер cv tta 
ес рУ |9142 / 


аз мі ем 550191599 | заді ABONIN 


[>] 318v1 мошлупоїамог Хионзн 


008:08| г215772 
86:108| 69752 | 
85108] 2085194|21Р26 ocn 

—— ПСЕЛ 
—--—| — $-гизи 
9001081 —— ъан 


| eec 


рла- 


ВАТ: 


HONS 


5402 7.02 
32000 
559 


ВЕУ, ЗАМ 1982 


22 rol го 
о221,62 | 41 
91 8 
М] 2 
n3 ASt амо 5 
` :3üv SNOIJv201 о! звмав ноз нзмоа аму омпово `S 
'NOIL23138 но161638 , 
ноз 318V1 ноцунпотзкод Аномам 335 [У] 


'S-IW3MK'0S'CI оса 728 '2u2 
'ASSV 551192 № 0311У15М1 LON с мзноайоо ЗҮМО1140 fe] 


“AOS %02- %08 + 
‘SQV НУЗОЧОЇМ NI ЗУУ SINIYA 32NVIIOYdYO ЛЛУ `Z 


туга 796 'SWHO NI ЗНУ S3NIYA 3 2МУ 151538 ЛЛУ 1 
(031312345 3SIMY3HLO SS3INNA) 253108 


LOGIC DIAGRAMS 


9-78 


voo човвчооча 
УМУЧОМІЯ оооп 

(s 40 z HS) 61-6 FUNDIT 
0027 тчаоу 


9-79 


LOGIC DIAGRAMS 


%о2 


saa 15000! Ae 
pac é 
сва N3eng Шан 
гва 
180 81515 
ова 6b] 13538 844 
БЕЛЕП] 
МИЗИ 
MANIN | 
ac 
га тихом = 
ЦД ст ON 
2WIX тих 
Sif лобі 
%01 
здог 
15 
ZHW 26181 сч 
ла- 1А о 
о 
- 
є 
« 
5 
> 
c 
D3N INT ЭнЗ ЧЁ 
5 
т 
z 
š 
ғ 


LOGIC DIAGRAMS 


m 
WOO човочооча Q 
WYUDVId 2001 > 
(s XO € HS) 51-6 TUNDIS x 
босу 'I4GION m 
+ т 
x 
m 
wna 192 = 
баста 182 7, 
ЕТ = 
v У са 
` 
со 
г ШІ 5 хо 
+ 
sin зво 
аға ЗА — 
825 01152 85184 8i Ма ва 
u armani EMI 20 аг я 
: Явж е 2 u 5 “нэг 
et ies Це Sd ea 6 изя” 182 
ще SE s Ама ди 
899 's епа тета 16040 6098 ЭУ); та 
5831305 МУН 1 SNA мама а м 
02 сие! ev со 
5 Ф 
le v гу = 
8 o Ж 
Жыш шин š 
eel ONS ov 2» 
ЗЗІОУНУНО А6» 8300230 ол ü 
x 
(114 
2 Sv 22 2 
D989 es A aw 
e хо 
38 24-о-1 $1 8300230 
4 ©з ABONSA a 
4 Ла + 
AS+ ізг 
51 У-ОУ 
AS 
L 2 є , 4 8 9 1 8 
© 
© 
т 


[72] 
2 20 = 
< “22 чозвноона т 
x WYuDVvIG огоот 
© (s £O * Hg) 51-6 TANILI 
< 00ZIN тяаой 
А 
о 54014 H3002N3 
[e 
2 А 
= 
залях 
v 3NI1340/NO 
Нло хи 
гноаз 
анзаді 
тно49і 
надо! 
s 
52 Oia INT ONS збу 
8 5080-1508 0 зумаб 
A 
EY N 
ОРЫ о 
тог! o 
ЗИП AW 129 - 
вен > 
гоа 
дил змл NO |» Ж Да = 
> 
13539 ш 
с 
> мзаонзлоэ 
MOT 4Авуа 
N3d0 11V8 
№5301 
80843 8315 d3dVd 
15574 
шин «рае тугі 1102 
лане 91/01 eaz evz 19314138 
1431/1Н918 ZAZ гүг нэш 91/01 
9015/09 ЕСА түг 1418/9 
09 $3H211MS 
4315 1A! ivi 25514 
се #8513 
гд 25513 
19 
ас 
а SYOLON 
SLYOd 104100 ш 
Q 
we = 
L z е 5 8 m 
N 
ва 
2 
x 
A 
š 
+ 


LOGIC DIAGRAMS 


V22 човвяооча 
WWVHUOVIG оооп 


(s ло 5 HS) 61-6 BUND 


Fr] 
us 
uv 
не 
аг 
зі 

СЕРІ) 

OV3H 1H91H 
X 
79 
18 
ар 
ле 
12 
u 

СЕНІ) — 

Gv3H 133 

L 


902 тчаой 


m 
= 
@ 


оу 


ею оого} 


Ф 
о 
44 


тр; 

spe 0% 

spr 0? 
ов бё 
o a 
09 реп 09 

51109 ven 

aps" os 


81804 104100 


01-453 


51804 104100 


тає 


4643 PRINTER SERVICE 


REV, JAN 1982 


9-82 


2 © 
> V29 чяліча YOLOW i 
2 WVUDVIC OLLVNAHOS 
T ( лот HS) 91-6 ANDIA 
< оогм TICON 
p 
а lUVHO  32lA30 
T меңагіз AS +] аме] он да | 4234, | saa 438 
(4: --|әооюв| xs¿ | ганан 
© 908108 | погит | z'e'z^in 
- 208108 | 605154 "en 
808108 | све эм sn 
6/8108 | 228171 9n 
868108 | сет, an 
958108 [221574 вп 
252108! 6єє ит сіп 
9200081 00% гїп 
25| 134 ліг 
138 AIZ 18| 138 ліг 
ма - 
a 
о 
о 
- 
= 
2 
> 
641 ü 
лог | лог с 
5.01 | %01 
го IO % 01 о! 
гео | 120 250 | +985 
ла! мамо ва ва ‘его 
138 ліг зазузм вм LON  SIN3NOdAO2 
:98-65105-62 "22 -г 51" 21! l| - 6/0 ! c-2d 
'95' 66'06'8 t '9b'bb ‘ep 
*eg've-1e'cz-92'v2- I2 61791591 zl -8*9-1d 
0351 
LON ЗЫУ SNid YOLOSNNOD 9ЭМІМОТ103 JHL 
62008 38v 530014 11v 
"002918 38v SHOLSISNYYL ЛЛУ 
"AOS t, OZ- % 08+ ш 
Чо NI зчу SINIYA зомуцоудуо ЛЛУ о 
“M УИ % $ ISWHO NI ЗНУ SINIYA зомуввав TIY = 
(031419395 3SIMYBHLO 9531мп):8310м 2 
un 
z 
> 
са 
ч 
м 
+ 


m= 

WOO UTAINA яшм о 

WVUDVIC опуиянов > 

(Р ХО 2 HS) 91-6 TANDIJ ра 

оогуў тяаой 25 

un 

x 

m 

ы 

2. 

— 

x 

` 

са 

ч 

Ф 

ч 

тегов 
огы? 

N 

о 

3045/09 о 

-4 

5 

2 

Ve б 

а 

1н2981 
ILHS 91/01 
A216 AS+ IH9d01 
»с8юв 
мөл” 
= 
= М 

“ 
Q 
< 
= 
a 
o 

5 ч 

5 % 

д с 


LOGIC DIAGRAMS 


992-6 


мор ячалтна YOLOW 

JNVHOVIG опуйиянов 
(Р dO $ HS) 91-6 TANDIJ 
оогж тяаой 


gm HSE 
520 (ан 
Уогбен 


таг 
504130 iz й 


©! 
504 103 |91 | aD 


018-015 уе 


CT ги а-ы, 


AS+ v 


138 AIZ "m AE. 
209008 
ПЕР] | 
оо! 
abu 
Ott 
Yæ вез 
и 184108 ec ЛЕ 
с! 
волом | єєвіов У "о + 
\з пиз, 5242 | 
! ого 
и севов вен 8 
a “д” згнэ NU 
F 1 1 5 вэ код хо! 
| ans өю "го | 
5 єєвїо8 оєвіов І 5 
79015705 192 
le 
25/108 
то 
соесив 
92 но 
078-075 
мг» oS be 
5 Е че 2 
ле Qf 3$ 
128108 "82 
р 25 
Suo 
атыз 192 
а а 


“0234081 


Еее о б б rt 


9-85 


REV, SEP 1982 


4643 PRINTER SERVICE 


| 


=) =) 


2 


LOGIC DIAGRAMS 


mago LJ Мино оазе 21172212 


мор ячлтяа чотоЙ 
Wvaovid OLLVAHHOS 


(Р JO F HS) 91-6 НЯПОТЯ 
oozW TAGON 


а 222 


meo Же es 


018-015 
У 
628108 
въ 
12 
ine — “еяйа 
Г гаа 
| 
! — TEN лат ла ла 
жі ` (ана зевов fr sesiog kr 958108 існа 
чагом | сно но Su) 
зза VC C.C у 
RED 560008 560008 560059 69/108 
;h 3189 іно "mu 2289 
777 “WOOWd 
2 
амды ыы. 
Ї БЕЛІ 
! 
2 «60008 
u310A ца 
NOGGIN 
+ 
) 828:08 
t— - бана о ore Ast 
958 1 oqa-o1s vi 
14 —— Ата + 
13 
а 
+ % t * 3 6 9 


2-4 


4643 PRINTER SERVICE 


REV, JUL 1982 


9-86 


LOGIC DIAGRAMS 


10. ALL DIODES ARE IN 4934. 
9. TRANSISTORS ARE: 


П ТІР 121 030-43 
! ТІР 126 915-29 

8. REFER ТО MOTHER BOARD SCHEMATIC 245694 
1 FOR OFF-BOARD SIGNAL LOCATIONS. 


7 SOURCE AND DESTINATION POINTS OF INTERRUPTED 


SIGNAL LOCATIONS ARE CODED BY SHEET NO АМО 
ZONE LOCATION(E.G. 702 18 SHEET 7, ZONE C 2) 
6. POWER AND GROUND FOR ALL INTEGRATEO 
CIRCUITS WILL BE AS FOLLOWS: 
! TOTAL NO.OF +5V(Vec) GND 
PINS/IC PIN NO. РІМ NO. 
8 8 4 
n 14 14 7 
5. INTEGRATED CIRCUITS ARE: 
(GENERIC PART NOS. ARE FOR REFERENCE ONLY) 
800024-003 7400 1/2,16,19,23 
801798-0037 75463 (13,14,17,18,21,22,24 
RESISTOR NETWORKS ARE: шидэн 03:20 
801957-681 ДЕЛА Е d 
801955 621 U2,8 80957 272 — U4,9,10,5 


4 ALL CAPACITANCE VALUES ARE IN MICROFARADS, 20%, 50 VOLTS. 
3. ALL RESISTANCE VALUES ARE IN OHMS, 5%, 1/4W. 

2. INTERPRET REFERENCE DESIGNATIONS PER DPC SPEC 850027. 
| 1 1, INTERPRET ELECTRONIC SYMBOLS PER DPC SPEC 850026. 
NOTES (UNLESS OTHERWISE  SPECIFIEO) 


t| FIGURE 9-17 (SH 1 OF 3) 


SCHEMATIC DIAGRAM 
WIRE DRIVER CCA 
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REFERENCE LOGIC DIAGRAM 245779, REV. А. 
SIGNAL MNEMONICS WHICH CONTAIN A BAR (——) ARE ACTIVE IN 

THE LOW STATE. SPARE CIRCUITS 
SOURCE AND DESTINATION POINTS OF INTERRUPTED SIGNALS 
GENERATED ON-BOARD ARE CODED BY SHEET NO, AND ZONE 
LOCATION (Е.С. 7С2 IS SHEET 7, ZONE С-2). 

SOURCE AND DESTINATION POINTS OF INPUT/OUTPUT SIGNALS кс-3 I2 NC 
ARE CODED BY FIGURE AND SHEET LOCATION (E.G. FIG. 9-7, SH. 

3 IS FIGURE 9-7, SHEET 3). 

POWER AND GROUND FOR ALL INTEGRATED CIRCUITS WILL BE 


AS FOLLOWS: u2 
Я 
TOTAL МО. OF БУ (УСС) GND мс ров мс 
PINS/IC PIN NO. PIN NO, 
14 i4 7 


INTEGRATED CIRCUITS ARE: 
(GENERIC PART NUMBERS ARE PROVIDED FOR "REFERENCE ONLY". ) 


800491-003 74121 Ul 
800959-003 7414 U2 


ALL CAPACITANCE VALUES ARE IN MICROFARADS, 20%, 50 VOLTS. 
ALL RESISTANCE VALUES ARE IN OHMS, 5%, 1/4W. 


NOTES (UNLESS OTHERWISE SPECIFIED) 
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FOR DPC SHORT LINE AND LONG LINE I/F CARDS ONLY. 
1. ALL CAPACITANCE VALUES ARE IN MICROFARADS, 20%, 50 VOLTS. | 
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LOADING DIAGRAMS 
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10.1 INTRODUCTION 


This section contains complete loading diagrams of the integrated cir- 
cuits (ICs) depicted in the logic diagram sheets of Section IX. Table 10-1 lists 
the ICs sequentially by DPC drawing number and provides the corresponding 
package style, IC type number, and loading diagram figure number. Each load- 
ing diagram contains complete pin assignments, andin most cases, the functional 
symbols associated with its circuit elements. 


TABLE 10-1. INTEGRATED CIRCUIT LOADING DIAGRAMS 
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800024-003 
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800651-001 
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801006 -752 


801023-003 
801179-001 
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SN7432 
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REPLACEABLE 
ELECTRICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 


Ма part you have ordered has been replaced with a new ог 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will Contact you concerning any change in part number. 


Change information, if any, is located at the rear of this 
manual. 


LIST OF ASSEMBLIES 


A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this tist 
will identify the assembly in which the part is located. 


CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 


The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 


ABBREVIATIONS 


Abbreviations conform to American National Standard Y1.1. 


COMPONENT NUMBER (column one of the 
Electrical Parts List) 


A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 


Example a. component number 
Ft Ч 
A23R1234 A23 R1234 


Assembly number Circuit number 


Read: Resistor 1234 of Assembly 23 


Example b. component number 


Ри === 
A23A2R1234 A23 А2 81234 
Assembly Subassembly Circuit 
number number number 


Read: Resistor 1234 of Subassembly 2 of Assembly 23 
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Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 


The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly А1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 


Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 


TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 


Indicates part number to be used when ordering replace- 
ment part from Tektronix. 


SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 


Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 


NAME & DESCRIPTION (column five of the 
Electrical Parts List) 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Нет 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 


MFR. CODE (column six of the Electrical Parts 
List) 
Indicates the code number of the actual manufacturer of the 


part. (Code to name and address cross reference can be found 
immediately after this page.) 


MFR. PART NUMBER (column seven of the 
Electrical Parts List) 


Indicates actual manufacturers part number. 
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Mfr. Code 


00779 
01121 
01295 


04222 
04713 
07263 


12954 
12969 
20932 


ж23241 
27014 
33096 
34335 
34649 
56289 
71400 


72982 
75042 


80009 
90201 


91637 


CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER 


Manufacturer 


AMP, INC. 

ALLEN-BRADLEY COMPANY 
TEXAS INSTRUMENTS, ЇМС., 
GROUP 

AVX CERAMICS, DIVISION OF AVX CORP. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
SIEMENS CORPORATION, COMPONENTS GROUP 
UNITRODE CORPORATION 

EMCON DIV OF ILLINOIS TOOL WORKS INC. 


SEMICONDUCTOR 


DATA PRODUCTS CORP. 

NATIONAL SEMICONDUCTOR CORP. 
COLORADO CRYSTAL CORPORATION 
ADVANCED MICRO DEVICES 

INTEL CORP. 

SPRAGUE ELECTRIC CO. 

BUSSMAN MFG., DIVISION OF MCGRAW- 
EDISON CO. 

ERIE TECHNOLOGICAL PRODUCTS, INC. 
TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
TEKTRONIX, INC. 

MALLORY CAPACITOR CO., DIV. OF 

P. R. MALLORY AND CO., INC. 

DALE ELECTRONICS, INC. 


*REPLACED BY: 


19790 


114 


DATA PRODUCTS CORP. 


Address 


Р 0 BOX 3608 

1201 2ND STREET SOUTH 

Р 0 BOX 5012, 13500 М CENTRAL 
EXPRESSWAY 

Р 0 BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD,PO BOX 20923 


464 ELLIS STREET 

8700 E THOMAS RD, P O BOX 1390 
580 PLEASANT STREET 
11620 SORRENTO VALLEY RD 
Р 0 BOX 81542 

21300 ROSCOE BLVD. 

2900 SEMICONDUCTOR DR. 
2303 W 8TH STREET 

901 THOMPSON PL. 

3065 BOWERS AVE. 

87 MARSHALL ST. 


2536 W. UNIVERSITY ST. 
644 W. 12TH ST. 


401 N. BROAD ST. 

P O BOX 500 

3029 E. WASHINGTON STREET 
Р. 0. BOX 372 

Р. 0. BOX 609 


6200 CANOGA AVE. 
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City, State, Zip 


HARRISBURG, PA 17105 | 
MILWAUKEE, МІ 53204 | 


DALLAS, TX 75222 
MYRTLE BEACH, SC 29577 | 
РНОЕМІХ, А2 85036 ú 


MOUNTAIN VIEW, СА 94042 

SCOTTSDALE, AZ 85252 

WATERTOWN, MA 02172 ú 
] 


ЗАМ РІЕСО, СА 92121 
САМОСА РАВК, СА 91304 
SANTA CLARA, СА 95051 
LOVELAND, СО 80537 
SUNNYVALE, СА 94086 
SANTA CLARA, СА 95051 
NORTH ADAMS, МА 01247 


| 
í 
ST. LOUIS, MO 63107 | 
ERIE, PA 16512 
PHILADELPHIA, PA 19108 b 
BEAVERTON, OR 97077 L 
INDIANAPOLIS, IN 46206 


COLUMBUS, NE 68601 


WOODLAND HILLS, CA 91365 | 
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ILLUSTRATED PARTS LIST 


Code Mfr Part Number 


Tektronix — Serial/Model No. Mfr 

Component No. Part No. Eff Dscont Name & Description 
A2 118-1291-03 CKT BOARD ASSY:SERIAL INTERFACE 23241 
А2А1 118-1291-ХХ СКТ BOARD А55Ү:МОТ AVAILABLE,SEE А2 
A2.1 118-1287-00 ОРТ 1 СКТ BOARD ASSY:SHORTLINE PARALLEL ІМТЕС 23241 
A3 118-1250-01 CKT BOARD ASSY:PROCESSOR 23241 
АЗАІ 118-1250-ХХ СКТ BOARD ASSY:NOT AVAILABLE,SEE АЗ 
A4 118-1249-00 CKT BOARD ASSY:MOTOR DRIVER 23241 
A5 118-1285-00 CKT BOARD ASSY:WIRE DRIVER 23241 
Аб 118-1251-00 СКТ BOARD ASSY:REGULATOR 23241 
А7 118-1271-00 СКТ BOARD А55Ү:МОТНЕК 23241 
А8 118-1321-00 CONTROL PANEL AS: 23241 
All 118-1318-ХХ POWER SUPPLY COMPONENTS: (МОТ ORDERABLE) 
A2 118-1291-03 СКТ BOARD ASSY:SERIAL INTERFACE 23241 

----- ----- (STANDARD ONLY.FOR OPTION 1 SEE A2.1) 
A2MI 118-1167-00 MICROCIRCUIT,DI:1024 X 8 EPROM,PRGM 80009 
А2М2 118-1168-00 MICROCIRCUIT,DI:1024 X 8 EPROM,PRGM 80009 
A2Al 118-1291-ХХ СКТ BOARD ASSY:(NOT AVAILABLE, SEE A2) 
A2A1C1 283-0421-00 САР. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 
A2A1C2 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 
A2A1C3 283-0421-00 САР.,ЕХП,СЕК DI:0.1UF,*80-202,50V 04222 
A2A1C4 283-0421-00 САР. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 
A2A1C5 283-0421-00 CAP.,FXD,CER р1:0.10Е,480-202,50У 04222 
A2A1C6 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1C7 283-0421-00 САР. ,FXD,CER р1:0.10Е,480-202,50У 04222 
A2A1C8 290-0162-00 САР. ,FXD ,ELCTLT: 22UF , 20% ,35V 12954 
A2A1C9 283-0421-00 САР. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 
A2A1C10 283-0421-00 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1С11 283-0421-00 CAP. „ЕХО „СЕК DI:0.1UF,*80-202,50V 04222 
A2A1C12 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1С13 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1014 283-0421-00 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1CIS 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1С16 283-0421-00 САР. „ЕХО „СЕК р1:0.10Е,480-207,50У 04222 
А2А1С17 283-0421-00 САР. „ЕХО „СЕК р1:0.1ШЕ,%80-202,50У 04222 
А2А1С18 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1CI9 290-0301-00 САР. ,FXD,ELCTLT: 10UF ,102,20V 56289 
A2A1C20 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1C21 281-0757-00 CAP.,FXD,CER DI:10PF,20%,100V 72982 
A2A1C22 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1С23 283-0421-00 CAP. ,FXD,CER 01:0.10Е,+80-20% ,50V 04222 
A2A1C24 290-0162-00 САР., FXD,ELCTLT:22UF „207 ,35V 12954 
A2A1C25 283-0421-00 CAP. ,FXD,CER 0Т:0.10Е,+80-20% ‚50 04222 
4241026 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1C27 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% ‚50 04222 
A2A1C28 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 
А2А1С29 290-0134-00 CAP. „ЕХО ,ELCTLT:22UF „204 ,15У 56289 
АЗАТ СЗО 118-1462-00 САР. ,FXD ,ELCTLT: 1000PF ,20% ,50V 23241 
A2A1C31 281-0788-00 САР. ,FXD,CER DI:470PF,10%,100V 72982 
A2A1C32 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 
A2A1C33 283-0421-00 CAP.,FXD,CER ВІ:0.1ШЕ,%80-20%,50У 04222 
A2A1C34 283-0421-00 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 
А2А1С35 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% , 50V 04222 
А2А1С36 283-0421-00 САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222 
А2А1С37 281-0788-00 CAP.,FXD,CER DI:470PF,10%,100V 72982 
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261550-002 


245685-001 
261155-001 


261660-001 


249910-001 
249785-001 
261645-001 
245801-001 


261550-002 


118-1167-00 
118-1168-00 


р6015Е1042 
DGO15E1042 
рС015Е1042 
DG015E104Z 
DGO15E104Z 


DGO15E104Z 
рС015Е1082 
р22С35М1 

0с015Е1042 
рС015Е1042 
DG015E104Z 


DGO15E104Z 
26015Е1042 
DGO15EL04Z 
рб015Е1042 
ВС015Е1042 
рС015Е1042 


ВС015Е1042 
150D106X9020B2 
ВС015Е1042 
8035-D-COG-100G 
DGO15E104Z 
DGOI5E104Z 


022С35М1 
0С015Е1047 
DGO15E104Z 
06015Е1042 
ВС015Е1042. 
150D226X0015B2 


801311-102 


8005H9AADW5RA71K 
DGO15E1042 
рС015Е1047 


рс015Е1042 
рс01 5Е1042 


DG015E1042 
8005H9AADWS5RA71K 


11-5 


ILLUSTRATED PARTS LIST 


Tektronix — Serial/Model Мо. Mfr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number \ / 
А2А1С38 281-0788-00 САР. ,FXD,CER DI:470PF,102,100V 72982 8005H9AADW5R471K б 
A2A1C39 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 0С015Е1042 
A2A1CA0 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DG015E104Z 
А2А1641 283-0191-00 САР. „ЕХО „СЕК DI:0.022UF,20%,50V 72982 812180752500223М 
A2A1C42 118-1557-00 CAP. „ЕХО ELECT:330PF 100V,10% 23241 800046-331 і; 
A2A1C43 281-0788-00 САР. „ЕХО „СЕК DI:470PF,10%,100V 72982 8005H9AADW5R471K LI 
А2А1644 281-0788-00 САР. „ЕХО „СЕК D1:470PF,10%,100V 72982 8005Н9ААРМ58471К 
A2A1C45 281-0788-00 САР. „ЕХО „СЕВ DI:470PF,102,100V 72982  8005H9AADW5RA71K 
А2А1СЕ1 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5Z 04713 1N3024B Li 
A2A1CR2 118-1537-00 SEMICOND DEVICE: REGULATOR 23241 810041-001 
A2A1CR4 118-1486-00 SEMICOND DEVICE:ZEN,3.34,5%,DPC-120 23241  800602-001 
А?АІСЕ5 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969 UTR308 

Ї 
А2А1СЕ6 152-0024-00 SEMICOND DEVICE: ZENER, 1W,15V,5% 04713 1N3024B | 
А2А1С87 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5Z 04713 1М30248 
А2А101 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А2А102 151-0301-00 TRANSISTOR: SILICON , PNP 27014 2N2907A 
A2A1Q3 151-0301-00 TRANSISTOR: SILICON , PNP 27014 2N2907A | 
А2А104 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
A2A1Q5 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А2А181 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 | | 
A2A1R2 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 Е 
А2А183 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 СВ4715 
А2А184 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
А2А185 315-0102-00 RES. ,FXD,CMPSN:1K OHM,52,0.25W 01121 СВ1025 ии 

1 
A2A1R6 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525 | 
A2A1R7 315-0752-00 RES.,FXD,CMPSN:7.5K ОНМ,5%,0.25% 01121 СВ7525 
А2А188 315-0104-00 8В010100 В010385 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
A2A1R8 315-0474-00 8010386 RES. ,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745 | 
A2A1R9 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 | 
A2A1R10 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525 «У, | 
A2AIRII 301-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.50W 01121 ЕВ2215 Ñ 
A2A1R12 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 | ! 
А2А1813 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 2 
А2А1814 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,52,0.25W 01121  СВ2225 
А2А1815 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 СВ1015 
A2A1R16 315-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.25W 01121 СВ6815 | 
A2A1R17 315-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.25W 01121 СВ6815 L 
A2A1R18 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 сві015 
А2А1819 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A2A1R20 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121  CB2705 || 
A2A1R21 315-0820-00 RES. ,FXD,CMPSN:82 OHM ,5%,0.25W 01121 СВ8205 | 
A2A1R22 315-0181-00 RES.,FXD,CMPSN:180 ОНМ,52,0.25М 01121 CB1815 
А2А151 260-1965-00 SWITCH, ROCKER: (4)5Р5Т ,125МА , 30VDC 23241 801115-004 
А2А152 260-1965-00 SWITCH, ROCKER: (4) SPST,125MA , 30VDC 23241 801115-004 б 
А2А183 260-1965-00 SWITCH, ROCKER: (4) SPST, 125MA, 30VDC 23241 801115-004 
А2А1ТРЇ 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
А2А1ТР2 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
A2A1UI 156-0954-00 MICROCIRCUIT,DI:8 BIT MICROPROCESSOR 80009 156-0954-00 | 
A2A1U2 156-0078-02 MICROCIRCUIT,DI:1 OF 16 DECODER DEMUX,SCRN 01295  SN74154 
А2А105 156-1461-00 MICROCIRCUIT,DI:1024 X 4 SRAM 34649 D2114AL-4/87127 
A2A1U7 156-0956-02 MICROCIRCUIT,DI:OCTAL ВЕК W/3STATE OUT 01295 SN74LS244NP3 
A2A1U8 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 | 
A2A1U9 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR М/3 STATE OUT 01295 SN74LS240 | 
А2А1010 156-1461-00 MICROCIRCUIT,DI:1024 Х 4 SRAM 34649  D2114AL-4/87127 
А2А1011 156-1461-00 MICROCIRCUIT,DI:1024 Х 4 SRAM 34649  D2114AL-4/S7127 
А2А1012 156-0382-02 MICROCIRCUIT,DI:QUAD 2-1МР NAND GATE 01295 SN74LS00 | 
A2A1U13 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 

L 
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| "CN Tektronix | Serial/Model No. 

! Component No. Part No. ЕН Dscont 
n А2А1014 118-1466-00 
A2A1U15 118-1466-00 
А2А1016 156-0383-02 
АЗА1017 156-1461-00 
A2A1U19 156-0479-02 
| A2A1U20 156-0865-02 
A2A1U21 156-0956-02 
A2A1U22 156-1065-01 
n! A2A1U23 156-1065-01 
| A2A1U24 118-1467-00 
A2A1U25 118-1467-00 
A2A1U26 156-0956-02 
n A2A1U27 156-0956-02 
A2A1U28 156-0947-00 
A2A1U29 118-1554-00 
A2A1U30 156-0733-02 
П A2A1U31 156-0956-02 
| A2A1U32 156-0480-02 
A2A1U33 118-1532-00 
A2A1U34 118-1530-00 
| A2A1U35 156-0153-02 
| A2A1U36 156-0469-02 
А2А1037 156-1373-01 
A2A1U38 156-0471-02 
4 А2А1039 118-1534-00 
А2А1040 118-1530-00 
A2A1UA1 156-0479-02 
A^ A2A1U42 156-0956-02 
B A2A1U43 118-1533-00 
! A2A1U44 156-0945-01 
A2A1U45 156-1258-01 
1 А2А1046 156-0910-02 
| А2А1047 156-0645-02 
А2А1048 156-0385-02 
А2А1049 156-0879-01 
1 A2A1U50 156-0645-02 
| A2A1U51 156-0645-02 
A2A1U52 156-0464-02 
А2А1053 156-0878-01 
А2А1 1754 156-0878-01 
| A2A1U55 156-0480-02 
A2A1U56 118-1530-00 
A2A1U57 118-1556-00 
n А2АТҮЇ 158-0136-00 


— OL. Lo 3 
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ILLUSTRATED PARTS LIST 


Name & Description 


MICROCIRCUIT,DI: 
:256 X 4 RAM 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:QUAD 2-INP ORGATE 

:OCTAL D-TYPE FF W/CLEAR 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:8 BIT BIDIRECTIONAL 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
:DUAL MONOSTABLE MV,SCRN 
:OCTAL ВЕК W/3STATE OUT 
:QUAD 2 INP & GATE 


MICROCIRCUIT,DI 
MICROCIRCUIT,DT 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
RES NTWK,FXD,FI: 
:HEX INVERTER BUFFER 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
:QUAD BUS BFR GATES W/3 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 
RES NTWK,FXD,FI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:CLOCK GEN/DRIVER,PRGM 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT ‚ОТ: 
: НЕХ INV ST NAND GATES,SCRN 
:HEX INVERTER 

:QUAD LINE DRIVER,SCRN 

: НЕХ INV ST NAND GATES,SCRN 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
:DUAL 4 INP NAND GATE 
:QUAD LINE RCVR,SCRN 
:QUAD LINE RCVR,SCRN 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
RES NTWK,FXD,FI: 


MICROCIRCUIT,DI 


Mfr 


Code Mfr Part Number 


256 X 4 RAM 


QUAD 2-INP NOR GATE 
1024 X 4 SRAM 


:OCTAL BFR W/3STATE OUT 


OCTAL D TYPE TRANS LATCHES 
OCTAL D TYPE TRANS LATCHES 


8 BIT BIDIRECTIONAL 
OCTAL BFR W/3STATE OUT 


:OCTAL BFR W/3STATE OUT 
:SYSTEM CONTROLLER/BUS DRVR 


USART,9551 


BAUD RATE GEN PRGM 
7.5K OHMS 


3/8 LINE DCDR 


DUAL 4/1 LINEDATA SEL 


:OPTICAL COUPLED GATE 
:7.5К OHMS 
:QUAD 2-1МР ОКСАТЕ 


OCTAL BFR W/3STATE OUT 
OPTO-ISOLATOR 


DUAL J-K МЕС-ЕРСЕ TRIG FF 
DUAL DECADE COUNTER 


HEX INV ST NAND GATES,SCRN 


QUAD 2 INP & GATE 
7.5K OHMS 


:VOLTAGE REG NEGATIVE 


XTAL UNIT,QTZ:18.432 MHZ 0.01% SERIES 


REV, OCT 1982 


23241 
23241 
01295 
34649 
01295 
01295 


01295 
34335 
34335 
23241 
23241 
01295 


01295 
34649 
23241 
04713 
01295 
01295 


23241 
23241 
27014 
01295 
01295 
01295 


23241 
23241 
01295 
01295 
23241 
34649 


01295 
01295 
01295 
01295 
80009 
01295 


01295 
01295 
80009 
80009 
01295 
23241 


23241 
33096 


801713-004 
801713-004 
SN74LS02 
D2114AL-4/87127 
SN74LS32NP3 
SN74LS273NP3 


SN74LS244NP3 
AM74LS373 
AM74LS373 
801805-001 
801805-001 
SN74LS244NP3 


SN74LS244NP3 
р8228 
810021-001 
SN74LS221N/J 
SN74LS244NP3 
SN74LSO8NP3 


801805-001 
801006-752 
DM8006 
SN74LS138NP3 
SN74LS125N3 
SN74LS253NP3 


810009-001 
801006-752 
SN74LS32NP3 
SN74LS244NP3 
810053-001 
008224 


587415112 
SN74LS390 
SN74LS14 
SN74LS04 
156-0879-01 
SN74LS14 


58741514 
58741520 
156-0878-01 
156-0878-01 
SN74LS08NP3 
801006-752 


801205-502 
CCAT 101123 


ILLUSTRATED PARTS LIST 


Eos. банак зачне 


Tektronix Serial/Model Мо. Mfr | 
Сотропепі Мо. Рагї Мо. ЕН Dscont Name & Description Code Mfr Part Number N / 
А2.1 118-1287-00 ОРТ 1 СКТ BOARD ASSY:SHORTLINE PARALLEL INTFC 23241 245685-001 
A2.1C1 283-0421-00 OPT 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
A2.1C2 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222  DGO15E1042 
А2.163 283-0421-00 ОРТ 1 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E104Z 
A2.1C4 283-0421-00 OPT 1 САР. „ЕХО „СЕВ DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A2.1C5 283-0421-00 ОРТ 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E1042 
A2.1C6 283-0421-00 ОРТ 1 САР. „ЕХО „СЕВ DI:0.1UF ,+80-20%,50V 04222 р6015Е1042 
A2.1C7 283-0421-00 ОРТ І САР. „ЕХО „СЕК DI:0.1UF,+80-20%,50V 04222 DGOISE104Z 
A2.1C8 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E104Z L 
A2.1C9 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
A2.1C10 283-0421-00 ОРТ І САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222 DGO15E104Z 
A2.1C11 283-0421-00 OPT І САР. „ЕХО „СЕК DI:0.1UF,*80-202,50V 04222 DG015E1042 
А2.1С12 283-0421-00 OPT 1 САР. „ЕХО „СЕВ DI:0.1UF,+80-20% ,50V 04222 рс015Е1042 L 
A2.1C13 283-0421-00 OPT 1 CAP. „ЕХО „СЕК DI:0.1UF,*80-202,50V 04222 р6015Е1042 
A2.1C14 283-0421-00 OPT І САР. ,FXD,CER р1:0.10Е,480-202,50У 04222 DG015E1042 
A2.1C15 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 р6015Е1047 
A2.1C16 283-0421-00 OPT 1 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 DGOLSE1042 | 
A2.1C17 283-0421-00 OPT 1 САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222 р6015Е1042 
A2.1C18 283-0421-00 ОРТ 1 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
А2.1С19 283-0421-00 ОРТ 1 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
A2.1C20 283-0421-00 ОРТ І САР. „ЕХО „СЕК р1:0.10Е,480-202,50У 04222 0С015Е1042 | 
A2.1C21 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DG015E104Z 
A2.1C22 283-0421-00 ОРТ І CAP.,FXD,CER р1:0,10Е,480-202,50У 04222  DGOl5E1042 
А2.1С23 283-0421-00 ОРТ 1 САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222  DG015E1042 
42.1624 283-0421-00 ОРТ 1 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1042 | 
А2.1С25 283-0421-00 ОРТ 1 САР. „ЕХО „СЕК DI:0.1UF,*80-202,50V 04222 р6015Е1042 
А2.1С26 283-0421-00 ОРТ І САР. „ЕХО „СЕВ DI:0.1UF,+80-20%,50V 04222 рс015Е1042 
A2.1C27 283-0421-00 ОРТ 1 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222  DG015E1042 : 
A2.1C28 283-0421-00 OPT 1 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 р6015Е1047 C у 
А2.1С29 283-0421-00 ОРТ 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1042 
A2.1C30 283-0421-00 ОРТ 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222  DGO15E1042 
A2.1C31 283-0421-00 ОРТ 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
A2.1C32 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1042 
А2.1с33 283-0421-00 ОРТ 1 CAP. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222 06015Е1042 
A2.1C34 283-0421-00 ОРТ 1 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222  DGOLSE1042 
А2.1С35 290-0134-00 ОРТ І САР. „ЕХО ,ELCTLT: 22UF , 20%, 15V 56289 1500226Х001582 | 
А2.1С36 118-1462-00 ОРТ 1 САР. „ЕХО ,ELCTLT: 1000РЕ,207,50У 23241 801311-102 
А2.1с38 283-0421-00 ОРТ І CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 р6015Е1047 
A2.1M2 118-2018-00 ОРТ 1 MICROCIRCUIT,DI:512 X 8 PROM,PROGRAMMED 23241 261200-001 и 
A2.1M3 118-2017-00 ОРТ 1 MICROCIRCUIT,DI:M200 PROM,PROGRAMMED 23241 801913-002 
А2,181 315-0472-00 ОРТ 1 ВЕ5. ,FXD,CMPSN:4.7K 0HM,52,0.25W 01121 СВ4725 
A2.1R2 315-0472-00 ОРТ І RES.,FXD,CMPSN:4.7K OHM,52,0.25W 01121 СВв4725 
A2.1R3 315-0472-00 ОРТ 1 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 0112] CB4725 | 
А2.184 315-0472-00 OPT І RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 | 
A2.1R5 315-0472-00 ОРТ 1 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
А2.186 315-0101-00 ОРТ 1 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 СВ1015 
A2.1R7 315-0103-00 ОРТ І RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 : 
А2.151 260-1965-00 ОРТ 1 SWITCH, ROCKER: (4)SPST,125MA , 30VDC 23241 801115-004 | 
А2.1ТР1 214-0579-00 ОРТ 1 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
А2.1ТР2 214-0579-00 OPT І TERM,TEST POINT: BRS CD PL 80009 214-0579-00 
A2.1TP3 214-0579-00 OPT l TERM,TEST POINT:BRS CD PL 80009 214-0579-00 | 
A2.1TP4 214-0579-00 OPT І TERM,TEST POINT: BRS CD PL 80009 214-0579-00 | 
A2.1U1 156-0464-02 OPT І MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
А2.102 156-0388-03 ОРТ І MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
А2.103 156-0479-02 OPT І MICROCIRCUIT,DI:QUAD 2-1МР ORGATE 01295 SN74LS32NP3 
А2.104 156-0480-02 ОРТ 1 MICROCIRCUIT,DI:QUAD 2 INP 8 GATE 01295 SN74LSO8NP3 
А2.105 156-1528-01 OPT 1 MICROCIRCUIT,DI-BIPOLAR,QUAD 2-ІМР NAND 56289  UHP-408 
11-8 ВЕУ, ОСТ 1982 4643 PRINTER SERVICE L 


^N Tektronix 

Component No. Part No. 
42.106 156-0388-03 
| A2.1U7 156-1258-01 
A2.1U8 156-0382-02 
42.109 156-1258-01 
A2.1U10 156-0388-03 
п А2.1011 156-0382-02 
A2.1U12 156-0479-02 
A2.1U13 156-0480-02 
n A2.1Ul4 156-0385-02 
1 ] A2.1U15 156-1258-01 
A2.1U16 156-0383-02 
А2.1017 156-0385-02 
n A2.1U18 156-0479-02 
1 А2.1019 156-0735-02 
А2.1020 156-0381-02 
A2.1U21 156-0382-02 
А2.1022 156-0469-02 
1 A2.1U23 156-1373-01 
A2.1U24 156-0481-02 
A2.1U26 156-0388-03 
1 А2.1027 156-1258-01 
| А2.1028 156-1518-00 
А2.1029 156-0645-02 
A2.1U30 156-0462-00 
4 А2.1031 156-0462-00 
А2.1032 156-0480-02 
А2.1033 156-0865-02 
А А2.1034 156-0956-02 
AU, Y A2.1U35 156-1258-01 
a А2.1036 156-0462-00 
А2.1037 118-1518-00 
А2.1038 118-1530-00 
( A2.1U39 156-1461-00 
: A2.1U40 156-0914-02 
А2.1041 156-0956-02 
А2.1042 156-0914-02 
п А2.1043 156-1065-01 
А2.1044 156-0915-02 
А2.1045 156-0956-02 
А2.1046 156-0702-01 
| А2.1047 156-1461-00 
: А2.11148 156-0956-02 
A2.1U49 118-1467-00 
| А2.1050 156-0956-02 
п А2.1051 156-0956-02 
А2.1052 156-0385-02 
А2.1053 156-0382-02 
П A2.1U54 156-1172-01 
( А2.1055 156-0956-02 
А2.1056 156-0914-02 
А2.1057 118-1467-00 
„1958 118-1530-00 
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ILLUSTRATED PARTS LIST 


Mfr 

Name & Description Code Mfr Part Number 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
MICROCIRCUIT,DI:DUAL J-K NEC-EDGE TRIG FF 01295  5М7415112 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 01295 5М741,5112 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263  741574А 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 5М741,500 
MICROCIRCUIT,DI:QUAD 2-INP ORGATE 01295 SN74LS32NP3 
MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3 
MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 01295 SN74LS112 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
MICROCIRCUIT,DI:QUAD 2-INP ORGATE 01295 SN74LS32NP3 
MICROCIRCUIT,DI:4 ВІТ BISTABLE LCH,BURN-IN 01295 SN74LS75 
MICROCIRCUIT,DI:QUAD 2-INP EXCL OR GATE 01295 SN74LS86 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
MICROCIRCUIT,DI:QUAD BUS BFR GATES W/3 01295 SN74LS125N3 
MICROCIRCUIT,DI:TRIPLE 3 INP & GATE 27014 DM74LS11NA+ 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
MICROCIRCUIT,DI:DUAL 7-К NEG-EDGE TRIG FF 01295 SN74LS112 
MICROCIRCUIT,DI:QUINT EXCLUSIVE OR NOR САТ 07263 F100107DC 
MICROCIRCUIT,DI:HEX INV ST NAND GATES,SCRN 01295 SN74LS14 
MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
MICROCIRCUIT,DI:QUAD 2 INP 8 GATE 01295 SN74LSO8NP3 
MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
MICROCIRCUIT,DI:OCTAL ВЕК W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 01295 SN74LS112 
MICROCIRCUIT,DI:HEX SCHMITT TRIG,TTL 80009 156-0462-00 
HEATSINK,ELEC:WIRE DRIVER 23241 245885-001 
RES NTWK,FXD,FI:7.5K OHMS 23241 801006-752 
MICROCIRCUIT,DI:1024 X 4 SRAM 34649  D2114AL-4/87127 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295  SN74LS244NP3 
MICROCIRCUIT,DI:OCT ST ВЕК W/3 STATE OUT 01295 SN74LS240 
MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 34335  AM74LS373 
MICROCIRCUIT,DI:9 BIT ODD/EVEN PARITY GEN 80009 156-0915-02 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:3 STATE INVERTING HEX BFR 01295 SN74LS366 
MICROCIRCUIT,DI1:1024 X 4 SRAM 34649 02114А1-4/57127 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,D1:8 BIT BIDIRECTIONAL 23241 801805-001 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
MICROCIRCUIT,DI:DUAL 4 BIT CNTR,BURN IN 01295 SN74LS393 
MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
MICROCIRCUIT,DI:8 BIT BIDIRECTIONAL 23241 801805-001 
TRANSISTOR: 2324] 801828-001 
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ILLUSTRATED PARTS LIST 


Serial/Model No. 


Tektronix 

Component No. Part No. 
A3 118-1250-01 
A3MI 118-1598-00 
A3M2 118-1597-00 
A3M3 118-1599-00 
A3M4 118-1600-00 
A3M5 118-1150-01 
АЗА1 118-1250-ХХ 
АЗАІСІ 281-0757-00 
АЗА162 283-0421-00 
A3A1C3 290-0301-00 
A3A1C4 283-0421-00 
АЗАІС5 283-0421-00 
АЗА1С6 283-0421-00 
АЗА1С7 283-0421-00 
АЗА1СВ 283-0421-00 
АЗА1С9 281-0775-00 
АЗА1С10 281-0775-00 
A3A1C12 118-1462-00 
АЗАТСТА 283-0421-00 
АЗА1С15 283-0421-00 
АЗА1С16 283-0421-00 
АЗА1С17 118-1462-00 
АЗА1С18 283-0421-00 
A3A1C19 283-0421-00 
АЗА1С20 283-0421-00 
A3A1C21 118-1462-00 
A3A1C22 283-0421-00 
A3A1C23 283-0421-00 
A3A1C24 283-0421-00 
A3A1C25 283-0421-00 
A3A1C26 290-0162-00 
A3A1C27 283-0421-00 
A3A1C28 283-0421-00 
A3A1C29 283-0421-00 
A3A1C30 283-0421-00 
АЗА1631 283-0421-00 
АЗА1С32 283-0421-00 
АЗА1С33 283-0421-00 
A3A1C35 118-1462-00 
A3A1C36 118-1462-00 
A3A1C37 283-0421-00 
A3A1C38 283-0421-00 
A3A1C39 290-0134-00 
АЗА1641 118-1462-00 
АЗА1С42 118-1462-00 
A3A1CA3 283-0421-00 
АЗАЇ Сай 283-0421-00 
АЗА1С45 283-0421-00 
АЗА1С46 283-0421-00 
АЗА1С47 283-0421-00 
A3A1C48 283-0421-00 
АЗАІСА9 290-0134-00 
АЗА1С51 283-0421-00 
A3A1C52 118-1462-00 
11-10 


Name & Description 


Mfr 


Code Mfr Part Number 


CKT BOARD ASSY:PROCESSOR 
MICROCIRCUIT,DI:2048 X 


MICROCIRCUIT,DI:2048 
MICROCIRCUIT,D1:2048 
MICROCIRCUIT,DI:2048 
MICROCIRCUIT,DI:2048 


ра ммм 


оо со оо CO OO 


CKT BOARD ASSY:PROCESSOR 
(NOT AVAILABLE,SEE A3) 
CAP.,FXD,CER DI:10PF,202,100V 
CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 
САР. ,FXD,ELCTLT: 10UF , 102 ,20V 
1UF,*80-20Z,50V 


CAP.,FXD,CER DI:0. 


CAP.,FXD,CER DI:0. 
CAP.,FXD,CER DI:0. 
CAP.,FXD,CER DI:0. 
CAP.,FXD,CER DI:0. 
CAP.,FXD,CER DI:0. 
CAP.,FXD,CER DI:0. 


ЕРВОМ,РАСМ 
EPROM,PRGM 
EPROM, PRCM 
ЕРКОМ,РЕСМ 
ROM, РВСМ 


1UF ,+80-20%, 50V 
ІШЕ ,%80-20%,50У 
1UF ,+80-20% , 50V 
1UF ,+80-20% ,50V 
1МЕ,20%,50У 
1UF,202,50V 


САР. „ЕХО ,ELCTLT: 1000PF , 20% ,50V 
САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 
САР. ,FXD,CER DI:0.1UF,*80-202,50V 
САР. „ЕХО „СЕК DI:0.1UF,*80-202,50V 
САР. ,FXD,ELCTLT: 1000РЕ, 202, 50У 
САР.,ЕХР,СЕВ ОТ:0.10Е,+80-20% ‚50% 


CAP.,FXD,CER DI:0.1UF,*80-202,50V 
CAP.,FXD,CER DI:0.1UF,+80-20%,50V 
CAP.,FXD,ELCTLT:1000PF ,202 ,50V 

CAP.,FXD,CER DI:0.1UF,*80-202,50V 
CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 
CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 


САР. „ЕХО „СЕК DI:0.1UF,+80-20% , 50V 
САР. „ЕХО ,ELCTLT: 22UF , 20%, 35V 

САР. „ЕХО „СЕВ DI:0.1UF,+80-20%,50V 
CAP. „ЕХО „СЕВ 01:0.10Е,+80-207,50У 
CAP. „ЕХО „СЕВ DI:0.1UF,+80-20% ,50V 
САР. ,FXD,CER 01:0.10Е,+80-20% , 50V 


САР. „ЕХО „СЕК DI:0.1UF,*80-202,50V 
САР.,ЕХР,СЕВ DI:0.1UF,+80-20% ,50V 
САР. ,FXD,CER DI:0.1UF,*80-202,50V 
CAP. ,FXD,ELCTLT: 1000РЕ, 202, 50У 
САР. „ЕХО ,ELCTLT: 1OO0PF,20% ,50V 
CAP. ,FXD,CER DI:0.1UF,*80-202,50V 


CAP. „ЕХО „СЕК DI:0.1UF,+80-20% ,50V 
САР. ,FXD ,ELCTLT: 2202 ,20%,15V 

CAP. „ЕХО ,ELCTLT: 1000РЕ, 202, 50V 
САР. „ЕХО ,ELCTLT: 1000PF ,20% ,50У 
САР. ,FXD,CER р1:0.10Е,480-202,50У 
САР. „ЕХО „СЕК DI:0.1UF,*80-20X,50V 


САР. „ЕХО „СЕК DI:0.1UF,+80-20%,50V 
САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 
САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 
САР. „ЕХО „СЕК DI:0.1UF,*80-20X,50V 
САР. ,FXD ,ELCTLT: 22UF ,20%,15V 

CAP. „ЕХО „СЕВ DI:0.1UF,+80-20%,50V 


САР. „ЕХО ,ELCTLT: 1000РЕ, 207, 50У 
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23241 
80009 
80009 
80009 
80009 
80009 


72982 
04222 
56289 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


23241 
04222 
04222 
04222 
23241 
04222 


04222 
04222 
23241 
04222 
04222 
04222 


04222 
12954 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
23241 
23241 
04222 


04222 
56289 
23241 
23241 
04222 
04222 


04222 
04222 
04222 
04222 
56289 
04222 


23241 
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261155-001 

118-1598-00 
118-1597-00 
118-1599-00 
118-1600-00 
118-1150-01 


8035-D-COG- 1006 


DG015E1042 


150D106X9020B2 


DGO15E1042 


DG015E1042 
26015Е1042 
рс015Е1042 
ВС015Е1042 


SA205E104MAA 
SA205E104MAA 


801311-102 
рС015Е1042 
DG015E1042 
DG015E104Z 
801311-102 
DGO15E104Z 


DG015E1042 
DG015E104Z 
801311-102 
DG015E104Z 
0с015Е1042 
06015Е1042 


DG015E104Z 
D22C35MI 

рс01 5Е1042 
рс015Е1042 
рб015Е1042 
DGO15E104Z 


DGO15E104Z 
р6015Е1042 
DG015E104Z 
801311-102 
801311-102 
р6015Е1042 


р6015Е1042 


150D226X001582 


801311-102 
801311-102 
рс015Е1082 
рС015Е1042 


рС015Е1042 
рс015Е1042 
рс015Е1042 
DGO15E104Z 


150D226X0015B2 


DGO15E104Z 


801311-102 


— 


ILLUSTRATED PARTS LIST 


2-4 


a Tektronix Serial/Model No. Mfr 

| Сотропепі Мо. Part Мо. ЕН Dscont Name & Description Code Mfr Part Number 

а АЗА1С53 118-1462-00 CAP. „ЕХО ,ELCTLT: 1000PF ,20% ,50V 23241 801311-102 

‚| АЗА1654 118-1462-00 CAP.,FXD,ELCTLT:1000PF,202,50V 23241 801311-102 
АЗА1С55 118-1462-00 САР. ,FXD ,ELCTLT: 1000PF ,20% 509 23241 801311-102 
A3A1C56 118-1462-00 САР. ,FXD,ELCTLT: 1000РЕ, 207;, 50У 23241 801311-102 
АЗАІСКІ 152-0279-00 SEMICOND DEVICE: ZENER,0.4W,5.1V,5% 04713 $ZG35010RL 

1 АЗАҮВ1 315-0681-00 RES. ,FXD,CMPSN:680 OHM,52,0.25W 01121 СВ6815 

Ї 
АЗА183 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
АЗАТВА 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 СВ1505 

Г АЗА185 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 

ў АЗА1К6 315-0680-00 : RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 СВ6805 

Е АЗА187 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
АЗА188 118-1433-00 RES. ,VAR,WW:10K OHM,0.24%,1W 23241  800150-103 

1 АЗА189 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 

- АЗА1810 118-1433-00 RES. ,VAR,WW:10K OHM,0.24%,1W 23241 800150-103 
АЗА1812 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 
АЗАТВТА 315-0102-00 RES. ,FXD,CMPSN:1K OHM,52,0.25W 01121 СВ1025 

| A3A1R17 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 

| АЗА1818 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,52,0.25W 01121 СВ1035 
АЗА1819 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 
A3A1R20 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 

n АЗА1821 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121  СВ7525 

| A3A1R22 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 
A3A1R23 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 СВ2215 
A3AIR27 315-0102-00 RES.,FXD,CMPSN:1K OHM,52,0.25W 01121 СВ1025 

п АЗА1828 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 

і АЗА1829 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 

АЗА1830 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,52,0.25W 01121 СВ7525 
АЗА1831 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 СВ1025 

n ! \ АЗА1833 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 

| Я АЗА1835 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 СВ7525 

АЗА1836 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525 
A3A1R37 315-0182-00 RES. ,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 СВ1825 

n A3A1R38 303-0121-00 RES. ,FXD,CMPSN:120 ОНМ,52,1М 01121 681215 

an A3A1R39 303-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,1W 01121 6В1215 
АЗА1840 315-0182-00 RES. ,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 СВ1825 
АЗА1841 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 СВ1505 

1 АЗА1845 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 СВ1015 
АЗА1847 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
АЗА1848 315-0472-00 RES.,FXD,CMPSN:4.7K 0OHM,52,0.25W 01121 СВ4725 
A3A1RP3 118-1431-00 MICROCIRCUIT,DI:RESISTOR 2324] 801006-681 

П АЗАЇВРА 118-1431-00 MICROCIRCUIT , DI: RESISTOR 23241 801006-681 

ў АЗАЇТРІ 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
АЗА1ТР2 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 

n АЗАІТРЗ 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 

11 АЗА1ТРА 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
АЗАТТР5 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
АЗАП 156-0945-00 MICROCIRCUIT,DI:CLOCK GENERATOR/DRIVER 34649 D8224 

П АЗА102 156-0954-00 MICROCIRCUIT,DI:8 ВІТ MICROPROCESSOR 80009 156-0954-00 

ed A3A1U3 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
АЗА104 156-0078-02 MICROCIRCUIT,DI:1 OF 16 DECODER DEMUX,SCRN 01295 §N74154 
A3A1U6 156-0706-00 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 01295 SN74221N 

1 АЗА108 156-0469-02 MICROCIRCUIT,DI:3/8 ІЛМЕ DCDR 01295 SN74LS138NP3 

\ АЗА109 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A3A1U10 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NAND GATES,SCRN 01295 5М741514 
A3A1U11 156-0041-05 MICROCIRCUIT,DI:DUAL D-TYPE FF,BURN-IN 01295 5№7474 

1 АЗА1012 156-0041-05 MICROCIRCUIT,DI:DUAL р-ТҮРЕ FF ,BURN-IN 01295 SN7474 

: т A3A1U13 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
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ILLUSTRATED PARTS LIST 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 


Code Mfr Part Number 


Tektronix 

Component No. Part No. 
A3A1U14 156-1461-00 
АЗА1015 156-1461-00 
A3A1U16 156-0480-02 
АЗА1019 156-0947-00 
АЗА1020 156-0480-02 
A3A1U21 156-0956-02 
АЗА1022 156-0982-02 
АЗА1023 156-0865-01 
АЗА1024 156-0865-01 
A3A1U25 156-0865-01 
АЗА1026 156-0956-02 
АЗА1027 118-1467-00 
АЗА1028 118-1467-00 
A3A1U29 156-0865-01 
A3A1U30 156-0865-01 
АЗА1031 156-0956-02 
A3A1U34 156-0721-02 
A3A1U35 118-1544-00 
A3A1U36 156-0383-02 
A3A1U37 156-0383-02 
A3A1U38 156-0385-02 
АЗА1039 156-0385-02 
A3A1U40 156-0385-02 
A3A1U41 156-0383-02 
A3A1U42 156-0383-02 
АЗАТ ҮІ 158-0136-00 
11-12 


MICROCIRCUIT,DI: 
:1024 Х 4 SRAM 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
:SYSTEM CONTROLLER/BUS DRVR 
:QUAD 2 INP & GATE 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:OCTAL D FLIP-FLOP W/CLEAR 
:OCTAL D FLIP-FLOP W/CLEAR 
:OCTAL ВЕК W/3STATE OUT 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT ‚ОТ: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:OCTAL BFR W/3STATE OUT 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
:PERIPHERAL DRIVERS 


MICROCIRUCIT,DI 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
:HEX INVERTER 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 


1024 X 4 SRAM 


QUAD 2 INP & GATE 


OCTAL BFR W/3STATE OUT 


OCTAL D EDGE TRIG F-F 
OCTAL D FLIP-FLOP W/CLEAR 


8 BIT BIDIRECTIONAL 
8 BIT BIDIRECTIONAL 
OCTAL D FLIP-FLOP W/CLEAR 
OCTAL D FLIP-FLOP W/CLEAR 


QUAD 2-IN NAND SCHMITT TRI 


:QUAD 2-INP NOR САТЕ 


QUAD 2-INP NOR GATE 
HEX INVERTER 
HEX INVERTER 


QUAD 2-INP NOR GATE 


:QUAD 2-INP NOR GATE 


XTAL UNIT,QTZ:18.432 MHZ 0.01% SERIES 
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34649 
34649 
01295 
34649 
01295 
01295 


80009 
80009 
80009 
80009 
01295 
23241 


23241 
80009 
80009 
01295 
04713 
23241 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
33096 


02114А1-4/57127 
02114А1-4/57127 
SN74LSO8NP3 
D8228 
SN74LSO8NP3 
SN74LS244NP3 


156-0982-02 
156-0865-01 
156-0865-01 
156-0865-01 
SN74LS244NP3 
801805-001 


801805-001 
156-0865-01 
156-0865-01 
SN74LS244NP3 
SN74LS132NDS 
801798-003 


SN74LS02 
SN74LS02 
SN74LS04 
SN74LS04 
SN74LS04 
SN74LS02 


SN74LS02 
ССАТ 101123 
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ILLUSTRATED PARTS LIST 


Tektronix — Serial/Model No. Mfr 
Component No. Part No. ЕН Dscont Name & Description Code Mfr Part Number 
AG 118-1249-00 СКТ BOARD SSY:MOTOR DRIVER 23241 261660-001 
AAC] 281-0773-00 САР. ,ЕХР,СЕК DI:0.01UF,102,100V 04222 GC70-1C103K 
А4С2 283-0421-00 САР. ,FXD,CER DI:0.1UF,+80~20% ,50V 04222 р6015Е1047. 
ААСЗ 281-0819-00 CAP.,FXD,CER DI:33PF,52,50V 72982 8035ВС0С330 
Айса 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 р6015Е1042 
ААС5 283-0421-00 CAP. ,FXD,CER DI:0.1UF,480-202,50V 04222  DGOl5EI04Z 
ACE 281-0851-00 САР. ,FXD,CER DI:180PF,5%,100VDC 20932 401ЕО100Ар1813 
А4С7 281-0819-00 CAP.,FXD,CER DI:33PF,52,50V 72982 80358С0С330 
AACB 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E1042Z 
АйС9 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 Т6015Е1042 
А8С10 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% , 50V 04222 рСс015Е1047 
AACII 281-0819-00 CAP.,FXD,CER DI:33PF,52,50V 72982  8035BC0G330 
AACI2 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E104Z 
А&С13 281-0812-00 САР.,ЕХР,СЕВ РІ:1000РЕ, 107;, 100У 72982 8035D9AADX7R102K 
А4С14 281-0773-00 CAP. ,FXD,CER DI:0.01UF,102,100V 04222 GC70-1C103K 
А8С15 283-0421-00 САР. ,FXD,CER РТ:0.10Е,+80-20% , 50V 04222 рС015Е1042. 
А4С16 281-0707-00 САР. ,FXD,CER Р1:15000РЕ, 207, 1007 20932 402EM200AD153K 
А&С17 281-0812-00 САР. ,FXD,CER DI:1000PF,102,100V 72982  8035D9AADX7RIO2K 
AACI8 283-0421-00 CAP.,FXD,CER РТ:0.10Е,+80-20% ‚50 04222 ГС015Е1042 
ААС19 283-0421-00 CAP. ,FXD,CER DI:0.1UF,*80-202,50V 04222 рС015Е1047. 
A4C20 283-0421-00 CAP.,FXD,CER ВІ:0.10Е,%80-20%,50У 04222 рС015Е1042 
A4C21 283-0421-00 CAP.,FXD,CER D1:0.1UF,+80-20% , 50V 04222 рС015Е1047. 
A4C22 290-0488-00 САР. „ЕХО ,ELCTLT:2.2UF,10%,20V 90201 ТАС225К020Р02 
A4C24 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 DGOISE104z 
A4C26 283-0421-00 САР. ,FXD,CER DI:0.1UF,*80-202,50V 04222 рС015Е1047. 
A4C27 290-0167-00 САР. „ЕХО ,ELCTLT: 10UF , 20%, 15V 56289 1500106Х0015В2 
A4C28 290-0167-00 САР. ‚ЕХО ,ELCTLT: 10UF , 20%, 15V 56289 150р106Х001582 
A4C30 283-0421-00 САР. „ЕХО „СЕВ DI:0.1UF,*80-202,50V 04222 ТС015Е1042 
А4СЗ1 283-0421-00 САР. „ЕХО „СЕК DI:0.1UF,+80-20% , 50V 04222 рС015Е1047. 
A4C32 281-0707-00 CAP. ,FXD,CER DI:15000PF,202,100V 20932 402EM200AD153K 
A4C33 281-0773-00 САР. ,FXD,CER DI:0.01UF,102,100V 04222 GC70-1C103K 
A4C34 290-0117-00 САР. ,FXD,ELCTLT: 500Е ,+75-10%,50V 56289 3005066050009 
A4C35 290-0117-00 САР. „ЕХО ,ELCTLT: SOUF ,+75-10%,50V 56289 30D506G050DD9 
A4C36 290-0301-00 САР. , ЕХО ,ELCTLT: 10UF , 102 ,20V 56289 150р106х902082 
A4C37 290-0167-00 САР. , FXD, ELCTLT: 10UF ,20% , 15V 56289 150D106X0015B2 
A4C38 290-0301-00 САР. „ЕХО ,ELCTLT: 1006, 102, 20 56289 1500106Х902082 
A4C39 283-0421-00 САР. ,FXD,CER DI:O.lUF,+80-20Z,50V 04222 06015Е1047 
AACRI 152-0123-00 SEMICOND DEVICE:2ENER,0.5W,9V,5Z 04713 $Z11530RL 
AACR2 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5X 04713  1N3024B 
A4CR3 152-0024-00 SEMICOND DEVICE: ZENER,1W,15V,5% 04713  1N3024B 
А4СВА 118-1489-00 SEMICOND DEVICE: 23241 800592-001 
ASCR5 152-0647-00 SEMICOND DEVICE:ZENER,0.4W,6.8V,5Z 04713 SZG35014K3RL 
A4CR6 152-0809-00 SEMICOND DEVICE: ZENER,S1,12V,52%,5W 2324] 801835-001 
A4CR7 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969 UTR308 
A&CR8 118-1484-00 SEMICOND DEVICE:90MA,80MW 23241 801834-001 
A&CR9 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5% 04713 1830248 
AACR10 152-0024-00 SEMICOND DEVICE: ZENER, 19,15У,57 04713 1430248 
AACRII 118-1486-00 SEMICOND DEVICE:ZEN,3.34,5,DPC-120 23241 800602-001 
A4CR12 152-0688-00 SEMICOND DEVICE:ZENER,2.4V,5X,0.4W 04713  1N4370A 
A4CR13 152-0809-00 SEMICOND DEVICE:ZENER,SI,12V,5Z,5W 23241 801835-001 
ASCRI4 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969 UTR308 
AACRIS 152-0809-00 SEMICOND DEVICE:ZENER,SI,12V,52,5W 23241 801835-001 
AGCRI6 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969  утв308 
А4СВ18 152-0024-00 SEMICOND DEVICE: ZENER,1W,15V,5% 04713 1N3024B 
AA4CRI9 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5Z 04713 1N3024B 
A4CR20 118-1484-00 SEMICOND DEVICE: 90MA ,80ММ 23241 801834-001 
A4CR21 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 12969 UTR308 
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Tektronix — Serial/Model Мо. Mfr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
AACR22 118-1483-00 SEMICOND DEVICE:3A,100V 23241 801769-001 
A4CR23 152-0784-00 SEMICOND DEVICE:RECT,SI,FAST RCVY,200V,5.0 04713 SR3688 
A4CR24 152-0784-00 SEMICOND DEVICE:RECT,SI,FAST RCVY,200V,5.0 04713 583688 
A4CR25 152-0784-00 SEMICOND DEVICE: ВЕСТ ‚5Т,РАЗТ RCVY,200V,5.0 04713 SR3688 
ААСВ26 152-0784-00 SEMICOND DEVICE:RECT,SI,FAST RCVY,200V,5.0 04713 SR3688 
АбСЕ27 152-0024-00 SEMICOND DEVICE:ZENER,1W,15V,5Z 04713 1N3024B 
A4CR28 152-0024-00 SEMICOND DEVICE: ZENER, 1W,15V,5% 04713 1N3024B 
A4CR29 152-0024-00 SEMICOND DEVICE: ZENER, 1W,15V,5% 04713 1N3024B 
AGF] 159-0019-00 FUSE , CARTRIDGE : 3AG,1A,250V , SLOW BLOW 71400 MDL1 
ААЕ2 159-0160-00 FUSE, CARTRIDGE: 3AG,1.5 А,250У,18 SEC,UL 71400 MDX 1-1/2 
АДЕЗ 159-0005-00 FUSE , CARTRIDGE : 3AG,3A,125V,30 БЕС, СЕК 71400  MDA3 
AGF4 159-0005-00 FUSE , CARTRIDGE : ЗАС, 3A,125V,30 SEC,CER 71400 МПАЗ 
A4Ql 118-1540-00 TRANSISTOR: 23241 801829-001 
A4Q2 151-0301-00 TRANSISTOR : SILICON , PNP 27014 2N2907A 
A4Q3 151-0301-00 TRANSISTOR : SILICON , PNP 27014 2N2907A 
AGQ4 118-1515-00 TRANSISTOR: 23241 801752-001 
A4Q5 118-1540-00 TRANSISTOR: 23241 801829-001 
А406 151-0301-00 TRANSISTOR: SILICON , PNP 27014  2N2907A 
A4Q7 151-0302-00 TRANSISTOR : SILICON , NPN 07263 5038487 
A4Q8 118-1540-00 TRANSISTOR: 23241 801829-001 
4499 151-0301-00 TRANSISTOR : SILICON , PNP 27014 2N2907A 
Һ8010 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
Ад011 118-1520-00 TRANSISTOR: 23241 801828-001 
44012 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
A4Q13 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
Ад014 118-1540-00 TRANSISTOR: 23241 801829-001 
А4015 118-1436-00 TRANSISTOR: 23241 801751-001 
А4016 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
А4017 151-0302-00 TRANSISTOR : SILICON , NPN 07263 5038487 
АДЕ] 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 МЕЕ1816С10001Е 
A4R2 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 МЕЕ1816610001Ғ 
ALR3 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F 
АДА 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 СВ1015 
ASRS 118-2215-00 RES. ,VAR,WW: TRIMMER 220 OHM,1W,LINEAR 23241 800150-201 
AGRE 315-0224-00 RES. ,FXD,CMPSN: 220K OHM,5%,0.25W 01121 CB2245 
ASR? 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 СВ5125 
ААВ 315-0104-00 RES.,FXD,CMPSN:100K OHM,5%,0.25W 01121 СВ1045 
AGRO 315-0224-00 RES. ,FXD,CMPSN:220K OHM,5%,0.25W 01121 CB2245 
AARIO 315-0684-00 RES.,FXD,CMPSN:680K OHM,5%,0.25W 01121 СВ6845 
да 315-0224-00 RES. ,FXD,CMPSN:220K OHM,5%,0.25W 01121 CB2245 
А4812 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
A4R13 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 СВ1035 
AGRI4 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 СВ1035 
AGRI 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121 СВ3315 
А8816 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
АДЕ17 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121  CB3315 
A4R18 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315 
А4819 321-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F 
A4R20 321-0211-00 RES. ,FXD,FILM:1.54K OHM,1%,0.125W 91637 MFF1816G15400F 
A4R21 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
A4R22 321-0275-00 RES. ,FXD,FILM:7.15K OHM,1%,0.125W 91637 MFF1816G71500F 
АЋЕ23 315-0332-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 СВ3325 
AGR24 315-0332-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 СВ3325 
AGR25 315-0123-00 RES. ,FXD,CMPSN:12K OHM,5%,0.25W 01121 СВ1235 
AGR26 321-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F 
AGR27 308-0828-00 RES. ,FXD,WW:0.1 OHM,1%,3W 91637 RS-2B-ER1000F 
AGR28 321-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F 
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/ N Tektronix 
| Сотропепі Мо. Part No 

1 AAR29 315-0471-00 
A4R30 315-0471-00 

A4R31 315-0331-00 

A4R32 315-0101-00 

а A4R33 308-0828-00 
|| AGR34 315-0331-00 
A4R35 315-0331-00 

AGR36 315-0331-00 

1 AGR37 315-0331-00 
| A4R38 315-0752-00 
AGR39 315-0103-00 

AGR4O 315-0393-00 

E AGRA] 315-0103-00 
A4R42 315-0103-00 

AGR4G3 315-0104-00 

А4844 315-0680-00 

1 AGRAS 321-0211-00 
| AARA6 315-0680-00 
АДКА7 315-0331-00 

1 AGRGB 315-0101-00 
| AARA9 308-0828-00 
j AGR5O 315-0331-00 
AAR51 301-0122-00 

AGR52 315-0273-00 

| AGR53 315-0151-00 
44854 315-0103-00 

А4855 315-0332-00 

а N AGR56 315-0471-00 
| | АдК57 315-0471-00 
à AAR58 315-0682-00 
AARPI 118-1530-00 

1 AGRP2 118-1530-00 
AGTP1 214-0579-00 
AGTP2 214-0579-00 

А4ТРЗ 214-0579-00 

П AGTP4 214-0579-00 
| AGTPS 214-0579-00 
ALUN 156-0105-00 

A&U2 156-0105-00 

Ë A4U3 156-0105-00 
| 4404 156-0384-02 
AGUS 156-0402-00 

а AAU6 118-1559-00 
| А407 156-0105-00 
| A4UB 156-0730-02 
А819 156-0143-02 

А4010 156-0411-00 

4 Ад011 156-0384-02 
ў А4012 156-0030-03 
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Serial/Model No. 


ILLUSTRATED PARTS LIST 


Name & Description 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES.,FXD,WW:0.1 
RES. , FXD,CMPSN: 


RES. „ЕХО ,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 


RES. ,FXD,CMPSN: 
RES. „ЕХО ,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,FILM:1 
RES. „ЕХО ,CMPSN: 


RES. ,FXD,CMPSN: 
RES. „ЕХО ,CMPSN: 
RES. , FXD,WW:0.1 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 


RES.,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 


470 OHM,5%,0.25W 
470 OHM,52,0.25W 
330 OHM,5%,0.25W 
100 OHM,5%,0.25W 
OHM,1%,3W 

330 OHM,5%,0.25W 


330 OHM,5%,0.25W 
330 OHM,5%,0.25W 
330 OHM,5%,0.25W 
7.5K OHM,5%,0.25W 
10K OHM,52,0.25W 
39K OHM,5%,0.25W 


10K OHM,5%,0.25W 
10K OHM,52,0.25W 
100K OHM,5%,0.25W 
68 OHM,5%,0.25W 
„54к OHM,1%,0.125W 
68 OHM,5%,0.25W 


330 OHM,5%,0.25W 
100 OHM,5%,0.25W 
OHM, 1%, 3W 

330 OHM,5%,0.25W 
1.2K OHM,5%,0.50W 
27K OHM,5%,0.25W 


150 OHM,5%,0.25W 
10K OHM,5%,0.25W 
3.3K OHM,5%,0.25W 


RES. ,FXD,CMPSN:470 OHM,5%,0.25W 


RES. „ЕХО „СМР5М: 
RES. ,FXD, CMPSN: 


RES NTWK,FXD,FI 
RES NTWK,FXD,FI 


TERM,TEST POINT: 
TERM,TEST POINT: 
TERM,TEST POINT: 
TERM,TEST POINT: 


TERM,TEST POINT: 
MICROCIRCUIT,LI: 
MICROCIRCUIT,LI: 


MICROCIRCUIT,LI 
MICROCIRCUIT,DI 
MICROCIRCUIT,LI 


MICROCIRCUIT,DI 
MICROCIRCUIT,LI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,LI 


MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 
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470 OHM,5%,0.25W 
6.8K OHM,5%,0.25W 


:7.5К OHMS 
17.5К OHMS 
BRS CD PL 
BRS CD PL 
BRS CD PL 
BRS CD PL 


BRS CD PL 

OPERATIONAL AMPLIFIER 
OPERATIONAL AMPLIFIER 
:OPERATIONAL AMPLIFIER 
:QUAD 2-INP NAND CATE 
: TIMER 


:ANALOG SWITCHES 
:0PERATIONAL AMPLIFIER 
:QUAD 2-INP NOR BFR,BURN-IN 
RETRIG ONE SHOT,W/CLEAR 
:QUAD-COMP,SGL SUPPLY 

QUAD 2-INP NAND GATE 


:QUAD 2-INPUT NAND GATE 


Mfr 


Code Міт Part Number 


01121 
01121 
01121 
01121 
91637 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
91637 
01121 


01121 
01121 
91637 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


23241 
23241 
80009 
80009 
80009 
80009 


80009 
27014 
27014 
27014 
01295 
27014 


23241 
27014 
01295 
80009 
27014 
01295 


27014 


CB4715 
CB4715 
CB3315 
СВ1015 
Кк5-28-ЕК1000Е 
083315 


083315 
083315 
83315 
087525 
СВ1035 
083935 


081035 
СВ1035 
СВ1045 
СВ6805 
MFF1816G15400F 
CB6805 


CB3315 
СВ1015 
RS-2B-ERI000F 
CB3315 
ЕВ1225 
082735 


081515 
СВ1035 
CB3325 
СВ4 715 
CB4715 
CB6825 


801006-752 
801006-752 
214-0579-00 
214-0579-00 
214-0579-00 
214-0579-00 


214-0579-00 
LM301AN 
LM301AN 
LM301AN 
SN74LS03 
LM555CN 


801879-001 
LM301AN 
SN74LS33 
156-0143-02 
LM339N 
SN74LS03 


рм8000 
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ILLUSTRATED PARTS LIST 


Name & Description 


Tektronix Serial/Model No. 

Component No. Part No. Eff Dscont 
А5 118-1285-00 
А5СІ 281-0772-00 
А5С2 281-0772-00 
А5СЗ 281-0772-00 
A5C4 281-0772-00 
А5С5 281-0772-00 
А5С6 281-0772-00 
А5С7 281-0772-00 
А5С8 281-0772-00 
А5С9 281-0772-00 
А5С10 281-0772-00 
A5C11 281-0772-00 
A5C12 281-0772-00 
A5C13 281-0772-00 
A5C14 281-0772-00 
A5C15 118-1547-00 
А5С16 283-0421-00 
Һ5С17 283-0421-00 
А5С18 283-0421-00 
А5С19 290-0134-00 
А5С20 290-0117-00 
А5С21 290-0117-00 
ASCRI 118-1489-00 
ASCR2 152-0398-00 
АБСВЗ 152-0398-00 
ASCR4 152-0398-00 
ASCRS 152-0398-00 
A5CR6 152-0398-00 
A5CR7 152-0398-00 
A5CR8 152-0398-00 
A5CR9 152-0398-00 
A5CR10 152-0398-00 
A5CR11 152-0398-00 
A5CR12 152-0398-00 
A5CR13 152-0398-00 
ASCRIA 152-0398-00 
А5СВ15 152-0398-00 
A5CR16 152-0398-00 
A5CR17 152-0398-00 
A5CRI8 152-0398-00 
ASCRI9 152-0398-00 
A5CR20 152-0398-00 
ASCR21 152-0398-00 
А5СВ22 152-0398-00 
A5CR23 152-0398-00 
A5CR24 152-0398-00 
A5CR25 152-0398-00 
A5CR26 152-0398-00 
A5CR27 152-0398-00 
A5CR28 152-0398-00 
A5CR29 152-0398-00 
A5F1 118-1253-00 
A5F2 118-1253-00 
A5F3 118-1253-00 
ASF4 118-1253-00 
А5Е5 118-1253-00 
А5Е6 118-1253-00 
11-16 


Mfr 


Code Mfr Part Number 


CKT BOARD ASSY:WIRE DRIVER 


САР. „ЕХО „СЕК DI: 
САР. „ЕХО „СЕК DI: 
САР. ,FXD,CER DI 
CAP. „ЕХО „СЕВ DI: 
САР. „ЕХО „СЕК DI: 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 
САР. ,FXD,CER DI: 
CAP.,FXD,CER DI: 


CAP.,FXD,CER DI 
CAP.,FXD,CER DI 
CAP.,FXD,CER DI 
CAP. ,FXD,ELCTLT: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI 


CAP.,FXD,CER DI: 
САР. ,FXD,ELCTLT: 
САР. ,FXD,ELCTLT: 
CAP.,FXD,ELCTLT 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 
FUSE,CARTRIDGE:l 
FUSE,CARTRIDGE:1 
FUSE,CARTRIDGE:1 


FUSE,CARTRIDGE:l 


FUSE, CARTRIDGE: 1 
FUSE , CARTRIDGE: | 
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0. 
0. 
:0. 
0.0047UF ,10%,100V 
0. 


осооооос 


20. 
#0 
40; 


00470Е,10%,100У 
0047UF ,10%,100V 
0047UF ,10%,100V 


0047UF,102,100V 


.0047UF , 102 , 100V 
.0047UF , 102 , 100V 
.0047UF ,10% „1007 
.0047UF ,10%, 100V 
.0047UF ,10%, 100V 
.0047UF ,10% „1007 


0047UF ,102 , 100V 


.0047UF,102,100V 


0047UF , 102, 100V 


10UF,36V 


0. 
:0. 


0. 


10Ғ,%80-20%,50У 
ІШЕ,%80-20%,50У 


1UF ,+80-20% ,50V 


22UF ,20%,15V 
50UF ,+75-10%,50V 


:50UF ,+75-10%, 50V 


SILICON, 2007 „ТА 


SILICON,200V,1A 
SILICON,200V,1A 


:SILICON,200V,1A 


SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 


SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 


SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 


SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
SILICON,200V,1A 
8111СОМ,200У,1А 
5111СОМ,200У,1А 


SILICON, 200V,1A 
SILICON, 2007 „ТА 
SILICON,200V,1A 
.25А 
.25А 
.25А 


.25A 
.25А 
-25А 


23241 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
23241 
04222 
04222 


04222 
56289 
56289 
56289 
23241 
04713 


04713 
04713 
08713 
04713 
04713 
04713 


04713 
04713 
04713 
04713 
04713 
04713 


04713 
04713 
04713 
04713 
04713 
04713 


04713 
04713 
04713 
04713 
04713 
04713 


04713 
04713 
04713 
23241 
23241 
23241 


23241 
23241 
23241 
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249910-001 
GC701C472K 
GC701C472K 
GC701C472K 
GC701C472K 
GC701C472K 


GC701C472K 
GC701C472K 
GC701C472K 
GC701C472K 
GC701C472K 
GC701C472K 


GC701C472K 
GC701C472K 
GC701C472K 
801942-001 
0015Е1047 
р6015Е1042 


рС015Е1042 


150р226Х001582 
3005066050009 
3005066050109 


800592-001 
SR3609RL 


SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 


SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 


SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 


SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 
SR3609RL 


SR3609RL 
SR3609RL 
SR3609RL 
801906-125 
801906-125 


801906-125 


801906-125 
801906-125 
801906-125 
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ILLUSTRATED PARTS LIST 
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Tektronix | Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
А5Е7 118-1253-00 FUSE ,CARTRIDGE:1.25A 23241 801906-125 
А501 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А502 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А503 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
А504 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
А505 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
A5Q6 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
A5Q7 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 5038487 
А508 151-0302-00 TRANSISTOR: SILICON , NPN 07263 8038487 
А509 151-0302-00 TRANSISTOR ; SILICON , NPN 07263 5038487 
А5010 151-0302-00 TRANSISTOR: 51 ІСОМ, МРМ 07263 5038487 
А5011 151-0302-00 TRANSISTOR : SILICON , NPN 07263 5038487 
А5012 151-0302-00 TRANSISTOR: SILLCON ,NPN 07263 5038487 
А5013 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А5014 151-0302-00 TRANSISTOR: SILICON , NPN 07263 5038487 
А5015 118-1520-00 TRANSISTOR: 23241 801828-001 
А5016 118-1520-00 TRANSISTOR: 23241 801828-001 
А5017 118-1520-00 TRANSISTOR: 23241 801828-001 
А5018 118-1520-00 TRANSISTOR: 23241 801828-001 
А5019 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q20 118-1520-00 TRANSISTOR: 23241  801828-001 
A5Q21 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q22 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q23 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q24 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q25 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q26 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q27 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q28 118-1520-00 TRANSISTOR: 23241 801828-001 
A5Q29 118-1520-00 TRANSISTOR: 23241 801828-001 
А5030 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q31 118~1540-00 TRANSISTOR: 23241 801829-001 
A5Q32 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q33 118-1540-00 TRANSISTOR: 23241 801829-001 
А5034 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q35 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q36 118-1540-00 TRANSISTOR: 23241 801829-001 
А5037 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q38 118-1540-00 TRANSISTOR: 23241 801829-001 
А5039 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q40 118-1540-00 TRANSISTOR: 23241 801829-001 
А5041 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q42 118-1540-00 TRANSISTOR: 23241 801829-001 
A5Q43 118-1540-00 TRANSISTOR: 23241 801829-001 
A5R1 311-0658-00 RES.,VAR,WW:500 OHM,1W 75042 100-0000-501 
А582 315-0271-00 RES. „ЕХО „СМР5Н: 270 OHM,5%,0.25W 01121 СВ2715 
А583 118-2216-00 RES. ,FXD,CMPSN:680 OHM,5%,1W 23241  800032-681 
A5R4& 315-0822-00 RES. ,FXD,CMPSN:8.2K OHM ,5%,0.25W 01121 CB8225 
А585 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
А586 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
А587 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
A5R8 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
A5R9 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
A5R10 118-1539-00 RES.,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
А5В11 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
А5812 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
А5813 118-1539-00 RES. ,FXD,FILM:1.0 OHM,1%,3W 23241 800084-100 
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ILLUSTRATED PARTS LIST 


Component No. 


A5R14 
A5R15 
A5R16 
A5R17 
A5R18 
A5R19 


А5ТРІ 
A5UI 
A5U2 
A5U3 
А504 
A5US 


A5U7 
А508 
А509 
А5010 
A5U11 
A5U12 


A5U13 
А5014 
А5015 
А5016 
А5017 
А5018 


А5019 
А5020 
А5021 
45022 
А5023 
A5U24 
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Tektronix 
Part No. 


118-1539-00 
118-1539-00 
118-1539-00 
118-1539-00 
118-1539-00 
315-0472-00 


214-0579-00 
118-1541-00 
118-1545-00 
118-1542-00 
118-1543-00 
118-1541-00 


118-1541-00 
118-1545-00 
118-1543-00 
118-1543-00 
118-1541-00 
156-0030-03 


118-1544-00 
118-1544-00 
118-1543-00 
156-0030-03 
118-1544-00 
118-1544-00 


156-0030-03 
118-1542-00 
118-1544-00 
118-1544-00 
156-0030-03 
118-1544-00 


Serial/Model No. 


Name & Description 


RES. ,FXD,FILM: 
RES.,FXD,FILM: 


RES.,FXD,FILM: 
RES. ,FXD, FILM: 


1 

1 
RES.,FXD,FILM:l. 

1 

1 


о OHM,1%,3W 
0 OHM,1%,3W 
0 OHM,1%,3W 
0 OHM,1%,3W 
0 OHM,1%,3W 


RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


TERM,TEST POINT: 
:680 OHMS 


RES NTWK,FXD,FI 


RES NTWK,FXD,FI: 
RES NTWK,FXD,FI: 
:2.7K OHMS 
:680 OHMS 


RES NTWK,FXD,FI 
RES NTWK,FXD,FI 


RES NTWK,FXD,FI 


BRS CD PL 


820 OHMS 
1.5K OHMS 


1680 OHMS 


RES NTWK,FXD,FI: 
RES NTWK,FXD,FI: 
:2.7K OHMS 


RES NTWK,FXD,FI 


RES NTWK,FXD,FI: 
:QUAD 2-INPUT NAND GATE 


MICROCIRCUIT,DI 


MICROCIRUCIT,DI 


820 OHMS 
2.7K OHMS 


680 OHMS 


:PERIPHERAL DRIVERS 


MICROCIRUCIT,DI: 
RES NTWK,FXD,FI: 
:QUAD 2-INPUT NAND GATE 
:PERIPHERAL DRIVERS 
:PERIPHERAL DRIVERS 


MICROCIRCUIT,DI 
MICROCIRUCIT,DI 
MICROCIRUCIT,DI 


MICROCIRCUIT,DI 


PERIPHERAL DRIVERS 
2.7K OHMS 


:QUAD 2-INPUT NAND GATE 


RES NTWK,FXD,FI: 
:PERIPHERAL DRIVERS 


MICROCIRUCIT,DI 


MICROCIRUCIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRUCIT,DI: 
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1.5K OHMS 


PERIPHERAL DRIVERS 
QUAD 2-INPUT NAND GATE 
PERIPHERAL DRIVERS 


Mfr 


Code Mfr Part Number 


23241 
23241 
23241 
23241 
23241 
01121 


80009 
23241 
23241 
23241 
23241 
23241 


23241 
23241 
23241 
23241 
23241 
27014 


23241 
23241 
23241 
27014 
23241 
23241 


27014 
23241 
23241 
23241 
27014 
23241 
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80084-100 
800084-100 
800084-100 
800084-100 
800084-100 
CB4725 


214-0579-00 
801957-681 
801957-821 
801957-152 
801957-272 
801957-681 


801957-681 
801957-821 
801957-272 
801957-272 
801957-681 
рм8000 


801798-003 
801798-003 
801957-272 
рм8000 

801798-003 
801798-003 


рм8000 
801957-152 
801798-003 
801798-003 
рм8000 
801798-003 


noe 


ZJ 


У 


2 


--4 


au 


DE 


--4 


2 


21 


Component No. 


Аб 

А6С1 
А6С2 
АбСЗ 
A6C4 
A6C5 


A6C6 
A6C7 
A6C8 
A6C9 
A6C10 
А6С11 


A6C12 
АбСКІ 
A6CR2 
A6CR3 
A6CR4 
A6CR5 


A6CR6 
A6CR7 
A6F1 
A6F2 
A6F3 
A6Q1 


A6Q2 
A6Q3 
Аб04 
А605 
A6RI 
Аба? 


АбЕЗ 
A6R4 
A6R5 
A6R6 
A6R7 
A6R8 


A6R9 

A6RIO 
A6R11 
A6R12 
АбКІЗ 
АбТР1 


A6U1 
A6U2 
А603 


Tektronix 
Part No. 


118-1251-00 
283-0421-00 
290-0177-00 
283-0421-00 
283-0421-00 
118-1469-00 


290-0177-00 
281-0772-00 
290-0177-00 
283-0421-00 
290-0177-00 
283-0421-00 


118-2217-00 
152-0757-00 
118-1439-00 
152-0746-00 
118-1439-00 
118-1439-00 


152-0746-00 
118-1439-00 
159-0013-00 
159-0025-00 
159-0025-00 
118-1436-00 


151-0302-00 
118-1438-00 
118-1438-00 
118-1438-00 
303-0101-00 
315-0101-00 


308-0828-00 
308-0828-00 
118-1494-00 
321-0257-00 
315-0100-00 
321-0211-00 


315-0220-00 
315-0101-00 
321-0205-00 
315-0100-00 
315-0101-00 
214-0579-00 


156-0071-00 
118-1435-00 
118-1457-00 
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Serial/Model No. 


ILLUSTRATED PARTS LIST 


Name & Description 


СКТ BOARD ASSY: REGULATOR 


CAP. ,FXD,CER DI 
CAP. „ЕХО ,ELCTLT 
CAP. ,FXD,CER DI 
САР. ,FXD,CER DI 
CAP. ,FXD,ELCTLT 


САР. „ЕХО ,ELCTLT: 
CAP. „ЕХО „СЕК DI: 
САР. ,FXD,ELCTLT: 
САР. „ЕХО „СЕК DI: 
CAP. , FXD ,ELCTLT: 


CAP.,FXD,CER DI 


CAP. „ЕХО „СЕК DI 


SEMICOND DEVICE: 


SEMICOND DVC DI 


SEMICOND DEVICE: 


SEMICOND DVC DI 
SEMICOND DVC DI 


SEMICOND DEVICE: 
SEMICOND DVC DI: 


:0.10Е,480-202,50У 
:10Е,203,50У 
:0.10Е,480-201 ,50V 
:0.1ШЕ,%80-20%,50У 
:2.2UF,102,50V 


10Е,202,50У 
0.00470Е,102,100У 
10Е,20%,50У 
0.10Е,%80-20%,50У 
1UF , 20%, 50V 
:0. 1UF ,+80-20% ,507 


:0.32UF,102,50V 
ZENER,SI,6.2V,52,1M 
:S1L,200V ,1W 
ZENER,SI,14V,12,1W 
:SIL,200V,1W 
:SIL,200V,1W 


ZENER,SI,14V,12,1W 
SIL,200V,1W 


FUSE , CARTRIDGE : ЗАС, 6А,125М,75ЕС 
FUSE , CARTRIDGE : 3AG,0.54,250V, FAST-BLOW 
FUSE , CARTRIDGE : ЗАС ,0.5A,250V , FAST- BLOW 


TRANSISTOR: 


TRANSISTOR : SILICON , NPN 
RECTIFIER: 50V,8A 

RECTIFIER: 50V,8A 

RECTIFIER: 50V,8A 

RES. ,FXD,CMPSN:100 OHM,5%,1W 
RES. ,FXD,CMPSN:100 OHM,5%,0.25W 


RES. „ЕХО ,WW:0.1 
RES. ,FXD,WW:0.1 


OHM, 1%, Зи 
OHM, 1%, 3W 


RES. ,VAR,WW:1K OHM,0.52%,1W 


RES. , FXD,FILM:4 


.64K OHM,1%,0.125W 


RES. ,FXD,CMPSN:10 OHM,5%,0.25W 


RES. ,FXD,FILM:1 


.54K OHM,1%,0.125W 


RES. ,FXD,CMPSN:22 OHM,5%,0.25W 


RES. ,FXD,CMPSN: 
RES. ,FXD,FILM:1 


100 0HM,52,0.25W 
.33K 0HM,12,0.125W 


RES.,FXD,CMPSN:10 OHM,5%,0.25W 
RES.,FXD,CMPSN:100 OHM,5%,0.25W 


TERM,TEST POINT 
MICROCIRCUIT,LI 


MICROCIRCUIT,DI 
MICROCIRCUIT,LI 
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:BRS CD PL 


:VOLTAGE REGULATOR 
: REGULATOR, 12V 
:*12V REGULATOR 


Mfr 


Code Mfr Part Number 


23241 
04222 
56289 
04222 
04222 
23241 


56289 
04222 
56289 
04222 
56289 
04222 


23241 
04713 
23241 
23241 
23241 
23241 


23241 
23241 
71400 
71400 
71400 
23241 


07263 
23241 
23241 
23241 
01121 
01121 


91637 
91637 
23241 
91637 
01121 
91637 


01121 
01121 
91637 
01121 
01121 
80009 


04713 
23281 
23241 


249785-001 
рС015Е1042 
162D105X0050CD2 
рС015Е1047 
0с015Е1042 
800090-225 


162D105xX0050CD2 
GC701C472K 
1620105Х0050Ср2 
06015Е1042 
162D105X0050CD2 
DG015E104Z 


800090-334 
1N4735A4 

800095-001 
801827-005 
800095-001 
800095-001 


801827-005 
800095-001 
MTH6 

AGC 1/2 
AGC 1/2 
801751-001 


5038487 
801887-001 
801887-001 
801887-001 
081015 
СВ1015 


RS-2B-ER1000F 
85-28-ЕК1000Е 
800150-102 
МЕҒ1816646400Ғ 
СВ1005 
MFF1816G15400F 


CB2205 

СВ1015 
МЕЕ1816С13300Е 
CB1005 

CB1015 
214-0579-00 


MC1723CL 


801205-112 
801204-012 
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r 


ILLUSTRATED PARTS LIST 


* 
— 


Tektronix | Serial/Model No. | Mfr : 

Component Мо. Part No. Eff Dscont Name & Description Code Mfr Part Number ` и 

А7 118-1271-00 СКТ BOARD ASSY:MOTHER 23241 249865-001 | 

A7C1 283-0421-00 САР. „ЕХО „СЕК р1:0.10Е,480-203,50У 04222 р6015Е1042 

А7С2 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 DGO15E104Z 

A7C3 283-0421-00 CAP.,FXD,CER DI:0.1UF,*80-202,50V 04222 06015Е1042 

А7С4 283-0421-00 САР. „ЕХО „СЕВ D1:0.1UF,+80-20%,50V 04222 DGO15E1042Z 

А7С5 290-0312-00 САР. „ЕХО ,ELCTLT:47UF ,10%,35V 56289 1500476Х903552 

А7П 118-1511-00 CONN,RCPT,ELEC:60 PIN,CARD EDGE 23241 800042-002 

A7J2 118-1511-00 CONN,RCPT,ELEC:60 PIN,CARD EDGE 23241 800042-002 

A7J3 118-1429-00 CONN,RCPT,ELEC:HEAD 23241 801908-001 i 

А714 118-1505-00 CONN , ВСРТ ,ELEC: HEADER PLZD,2.54MM CENTERS 23241 801909-001 

А715 118-1505-00 CONN , ЕСРТ, ELEC: HEADER PLZD,2.54MM CENTERS 23241 801909-001 

A7J6 118-1504-00 CONN , RCPT , ELEC: HEADER, PLZD , 3 . 96MM CENTERS 23241 801885-002 

A737 118-1525-00 CONN, RCPT , ELELC: HEADER , PLZD , 3. 96MM 23241 801885-001 | 

А718 118-1505-00 CONN , ЕСРТ, ELEC: HEADER PLZD,2.54MM CENTERS 23241 801909-001 

A7J9 118-1526-00 CONN,RCPT,ELECT: HEADER, PLZD,2 . 4MM CENTERS 23241 801909-002 

A7J10 118-1507-00 CONN,RCPT ELECT:12 PIN HEADER 23241 301882-001 | 

A7J11 118-1429-00 СОМИ, ВСРТ , ELEC: HEAD 23241 801908-001 

А7514 260-1721-00 SWITCH, КОСКЕК: 8 ,5Р5Т, 125МА, 30VDC 00779 435166-5 

А7515 260-1721-00 SWITCH, ВОСКЕК:8, 5Р5Т, 125МА, 30VDC 00779 435166-5 

А7ТРЇ 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 | 

А7ТР? 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00 |] 
| 1 

Í | ( 
U 
U 
T 
Ї 
! 
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Сотропепі Мо. 


А8 
A8J10 
ABLA 
А817 
А851 
4852 


А853 
A8S4 
A8S5 
А856 
А857 
А858 


АВО 
А802 
А802 


А11 

А1ІВІ 
А11С1 
А11С2 
A11C3 
А1164 


А СЕТ 
АП 1 СЕ? 
АПЕЛ 
А11Е1 
А11Е2 
А1111 


А1181 
А1182 
А1151 
А1152 
А11Т1 
А11ТВІ 


А11ТВ2 


Текітопіх 
Рагі Мо. 


118-1157-00 
118-1429-00 
118-1170-00 
118-1170-00 
118-1159-00 
118-1159-00 


118-1159-00 
118-1303-00 
118-1303-00 
118-1303-00 
118-1303-00 
118-1288-00 


118-1140-00 
118-1140-00 
118-1141-00 


118-1318-ХХ 
118-1293-00 
118-1420-00 
118-1420-00 
118-1145-00 
118-1419-00 


118-1418-00 
118-1418-00 


159-0160-00,41,2,3,4 


159-0005-00 
159-0046-00 
118-1417-00 


118-1416-00 
118-1416-00 
118-1311-00 
118-1415-00 
118-1414-00 
118-1413-00 


118-1412-00 
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Serial/Model No. 


Eff 


Dscont 


ILLUSTRATED PARTS LIST 


Name & Description 


Mfr 


Code Mfr Part Number 


CKT BOARD ASSY:CONTROL PANEL 
CONN , RCPT ,ELEC: HEAD 

LAMP , INCAND: #73 

LAMP , INCAND : #73 

SWITCH, ROCKER: SPDT 
SWITCH , ROCKER: SPDT 


SWITCH , ROCKER: SPDT 
SWITCH , PUSH: 
SWITCH , PUSH: 
SWITCH, PUSH: 
SWITCH, PUSH: 
SWITCH, ROTARY:16 POSITION 


LT EMITTING DIODE:STATUS DISPLAY 
LT EMITTING DIODE:STATUS DISPLAY 
WIRING HARNESS:CONTROL PANEL 


POWER SUPPLY COMPONENTS: (МОТ ORDERABLE) 
FAN ASSY: 

САР. ,FXD,ELCTLT:68K UF,30V 

CAP. ,FXD,ELCTLT:68K UH, 30V 

CAP. „ЕХО ,ELCTLT:77UF ,15V 

САР. „ЕКО ,ELCTLT: 3UF ,6% ,6607 


BRIDGE RECT: 
BRIDGE RECT: 

FUSE, CARTRIDGE: 3AG,1.5 A,250V,18 SEC,UL 
FUSE , CARTRIDGE : ЗАС, ЗА ,1257 „30 SEC,CER 
FUSE , CARTRIDGE : ЗАС, ВА, 2507 ,MED-BLOW 
FILTER, LINE: 


PWR RES ASSY: 

PWR RES ASSY: 

SWITCH, ROCKER: DPST,AC POWER 
THERMOSTAT, ASSY: 

XFMR ASSY: 

BLOCK , TERMINAL: 


BLOCK , TERMINAL: 


REV, OCT 1982 


23241 
23241 
23241 
23241 
23241 
23241 


23241 
23241 
23241 
23241 
23241 
23241 


23241 
23241 
23241 


23241 
23241 
23241 
23241 
23241 


23241 
23241 
71400 
71400 
71400 
23241 


23241 
23241 
23241 
23241 
23241 
23241 


23241 


245865-016 
801908-001 
801931-001 
801931-001 
801932-001 
801932-001 


801932-00 
801932-001 
801932-001 
801932-001 
801932-00 
801953-001 


801996-001 
801996-001 
245829-001 


245899-001 
800092-301 
80092-301 

800092-158 
801944-003 


801837-001 
801837-001 
MDX 1-1/2 
MDA3 
ABC 8 
801930-001 


245890-001 
245890-001 
810137-001 
245894-001 
118-1414-00 
801955-001 


801955-002 
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REPLACEABLE 


PARTS ORDERING INFORMATION 


1 Replacement parts are available from ог through your local 
Tektronix, тс. Field Office or representative. 


accommodate improved components as they become available, 


n Changes to Tektronix instruments are sometimes made to 


and to give you the benefit of the tatest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
1 information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 


ң ЇГа part you have ordered has been replaced with a new or 
| | improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 
n Change information, if any, is located at the rear of this 
manual. 
| SPECIAL NOTES AND SYMBOLS 
( X000 Part first added at this serial number 
00X Part removed after this serial number 
ке. 
| FIGURE AND INDEX NUMBERS 
Items in this section are referenced by figure and index 
1 numbers to the illustrations. 


INCH 

NUMBER SIZE 
ACTUATOR 
ADAPTER 
ALIGNMENT 
ALUMINUM 
ASSEMBLED 
ASSEMBLY 
ATTENUATOR 
AMERICAN WIRE GAGE 
BOARD 
BRACKET 
BRASS 
BRONZE 
BUSHING 
CABINET 
CAPACITOR 
CERAMIC 
CHASSIS 
CIRCUIT 
COMPOSITION 
CONNECTOR 
COVER 
COUPLING 
CATHODE RAY TUBE 
DEGREE 
DRAWER 
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ELCTRN 
ELEC 
ELCTLT 
ELEM 
EPL 
ЕОРТ 
ЕХТ 

FIL 


HEX HD 
HEX SOC 
HLCPS 
HLEXT 
HV 

iC 

ID 

IDENT 
IMPLR 


MECHANICAL PARTS 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 


12345 Мате & Description 


Assembly and/or Component 
Attaching parts for Assembly and/or Component 


* 


Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 


* 


Parts of Detail Part 
Attaching parts for Parts of Detail Part 


Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
indented items are part of, and included with, the next higher 
indentation. The separation symbol - - * - - - indicates the end of 
attaching parts. 


Attaching parts must be purchased separately, unless otherwise 
specified. 


ITEM NAME 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further ttem 
Name identification, the U.S. Federal Cataloging Handbook H6-1 


can be utilized where possible. 


ABBREVIATIONS 


ELECTRON 
ELECTRICAL 
ELECTROLYTIC 
ELEMENT 
ELECTRICAL PARTS LIST 
EQUIPMENT 
EXTERNAL 

FILLISTER HEAD 
FLEXIBLE 

FLAT HEAD 

FILTER 

FRAME or FRONT 
FASTENER 

FOOT 

FIXED 

GASKET 

HANDLE 

HEXAGON 
HEXAGONAL HEAD 
HEXAGONAL SOCKET 
HELICAL COMPRESSION 
HELICAL EXTENSION 
HIGH VOLTAGE 
INTEGRATED CIRCUIT 
INSIDE DIAMETER 
IDENTIFICATION 
IMPELLER 


IN INCH SE SINGLE END 
INCAND INCANDESCENT SECT SECTION 
INSUL INSULATOR SEMICOND SEMICONDUCTOR 
INTL INTERNAL SHLD SHIELD 
LPHLOR LAMPHOLDER SHLDR SHOULDERED 
MACH MACHINE SKT SOCKET 

MECH MECHANICAL SL SLIDE 

MTG MOUNTING SLFLKG SELF-LOCKING 
NIP NIPPLE SLVG SLEEVING 

NON WIRE NOT WIRE WOUND SPR SPRING 

овр ORDER BY DESCRIPTION 50 SQUARE 

OD OUTSIDE DIAMETER SST STAINLESS STEEL 
OVH OVAL HEAD STL STEEL 

PH BRZ PHOSPHOR BRONZE Sw SWITCH 

PL PLAIN or PLATE T TUBE 

PLSTC PLASTIC TERM TERMINAL 

PN PART NUMBER THD THREAD 

PNH PAN HEAD THK THICK 

PWR POWER TNSN TENSION 

RCPT RECEPTACLE TPG TAPPING 

RES RESISTOR TRH TRUSS HEAD 
RGD RIGID M VOLTAGE 

RLF RELIEF VAR VARIABLE 
RTNR RETAINER уу/ WITH 

SCH SOCKET HEAD WSHR WASHER 
SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
SCR SCREW XSTR TRANSISTOR 
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ILLUSTRATED PARTS LIST 


CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER LA 
Mfr. Code Manufacturer City, State, Zip Li 
$3109 FELLER ASA ADOLF AG., 
C/O PANEL COMPONENTS CORP. 355 TESCONI CIRCLE SANTA ROSA, CA 95401 | 
53629 PANEL COMPONENTS CORP. 2015 SECOND ST. BERKELEY, CA 94170 | 
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852 
24931 SPECIALITY CONNECTOR CO., INC. 2620 ENDRESS PLACE GREENWOOD, IN 46142 
28520 HEYMAN MFG. CO. 147 N. MICHIGAN AVE. KENILWORTH, NJ 07033 EN 
71400 BUSSMAN MFG., DIVISION OF MCGRAW- | 
EDISON СО. 2536 М. UNIVERSITY ST. ST. 10015, MO 63107 
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007 
73803 TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 34 FOREST STREET ATTLEBORO, MA 02703 і 
76381 MINNESOTA MINING AND MFG. CO. ST. PAUL, MN 55101 | 
80009 ТЕКТКОМЇХ, INC. Р 0 ВОХ 500 BEAVERTON, OR 97077 
80126 PACIFIC ELECTRICORD CO. 747 М. REDONDO BEACH,P O BOX 10 GARDENA, CA 90247 
|| 
Џ 
; | 
M 
|) 
Ú 
і: 
і 
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|| ILLUSTRATED PARTS LIST 


1 SOME PARTS, SUCH AS COMMON HARDWARE ITEMS, OPTIONAL ASSSEMLBIES, AND 
CONTROL PANEL BUTTONS AND LAMPS, ARE AVAILABLE ONLY AS PART ОК A КІТ. IN 
(EPROM) INTEGRATED CIRCUITS THAT ARE USED WITH THE CIRCUIT BOARD ASSEMBLIES. 


Fig. & 
Index Tektronix  Serial/Model Мо. Mfr 
1 Мо. Рагі Мо. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-1 PRINTER ASSEMBLIES 
11-2 PEDESTAL ASSEMBLY KIT(OPTION) AND PAPER BASKET (OPTION) 
11-4 TOP COVER ASSEMBLY 
! | 11-5 MECHANICAL STRUCTURE AND TRACTOR DRIVE ASSEMBLIES 
И, 11-6 BASE ASSEMBLY 
11-7 CONTROL PANEL ASSEMBLY 
11-9 POWER SUPPLY COMPONENTS 


11-10 REGULATOR CIRCUIT BOARD ASSEMBLY 

11-11 WIRE DRIVER CIRCUIT BOARD ASSEMBLY 

11-12 MOTOR DRIVER CIRCUIT BOARD ASSEMBLY 

11-13 PROCESSOR CIRCUIT BOARD ASSEMBLY 

1 11-14 DPC SHORT LINE PARALLEL INTERFACE CIRCUIT BOARD ASSEMBLY 


2-3 


11-16 SERIAL INTERFACE CIRCUIT BOARD ASSEMBLY 
11-18 MOTHER BOARD CIRCUIT BOARD ASSEMBLY 
11-19 ADAPTER CABLE ASSEMBLIES 
11-21 HEAD HARNESS ROUTING DIAGRAM 

а / \ 11-22 SWITCH HARNESS ROUTING DIAGRAM 

11-23 COLUMN 1 HARNESS ROUTING DIAGRAM 

11-24 CONTROL PANEL HARNESS ROUTING DIAGRAM 

11-25 TIME METER CABLINE DIAGRAM 

11-26 AC HARNESS ROUTING DIAGRAM 

11-27 POWER HARNESS ROUTING DIAGRAM 


m 11-28 UNIVERSAL HARNESS ROUTING DIAGRAM 
11-29 FAN CABLINE DIAGRAM 
11-30 SERVO POWER HARNESS ROUTING DIAGRAM 
| 11-31 CONTROL PANEL BUTTON KIT 
! 11-32 KNOB ASSEMBLY KIT 


11-36 SPRING KIT 
11-37 HARDWARE KIT 
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ILLUSTRATED PARTS LIST 


Ч 
š 
у іш 
Fig. & | 
index Tektronix  Serial/Model Мо. Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-1 ----- ----- - PRINTER ASSEMBLIES 5 i 
11-1 118-1314-00 1 CASSETTE АЗ ая 261319-005 | 
-2  118-1337-00 1 MARKER IDENT:INSTRUCTION | || ---- 249484-001 
-3 118-1324-00 1 MARKER,IDNET:STATUS DISPLAY wm 249502-001 
118-1552-00 1 HARDWARE KIT:4643 яя 249747-001 
хэвгий enter - (SEE FIG 11-37) 
-A ----- ----- 2 . SCREW,PNH STL МА X 10ММ 
-В ----- ----- 2 . WASHER FLAL,STL Ма Х 9MM 
-С ----- ----- 1 . SCREW HEX HEAD M3 Х 8MM 
-D ----- ----- 1 . WASHER,LOCK INTERNAL M3 i] 
-E ----- ----- 1 . WASHER,FLAT:STL МЗ X 7MM || 
б 
|| 
| 
Ы 
| 
|| 
( 
11-26 ВЕУ, ОСТ 1982 4643 РКІМТЕК ЗЕКУІСЕ 
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ILLUSTRATED PARTS LIST 


TOP COVER ASSEMBLY 
(SEE FIGURE 11-4) 


-а 


і POWER SUPPLY COMPONENTS 
MECHANICAL STRUCTURE ; (SEE FIGURE 11-9) 
| ASSEMBLY (SEE FIGURE 11-5)- 
! “2 : ,CIRCUIT CARD ASSEMBLIES 
RI- 
> 


(SEE FIGURE 11-10 THROUGH 
x SS 


BASE ASSEMBLY 
(SEE FIGURE 11-6) 


AUXILIARY CONTROL 


PANEL 
1 (SEE FIGURE 11-7) 
! 


CONTROL PANEL ASSEMBLY 
(SEE FIGURE 11-7) 


PEDESTAL ASSEMBLY KIT 
7 бе FIGURE 11-2) 
(OPTIONAL) 


245123 1101 


n 
Ф 
= 
Е 
Ф 
9 
Ф 
< 
H 
E 
я 
бе 
EN 
A 


NOTE 


Figure 11-1. 


REMOVE EXISTING WINDOW 
SCREW AND WASHER AND 
INSTALL SCREW ONLY. 
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ILLUSTRATED PARTS LIST 


2 


5-4 


2-4 


204 


EN | 


2 


2-3 


2-3 


224 


шаа 


248123 1102 


Kit (Option) and 
Rear Paper Chute 


(Option) 


Figure 11-2, Pedestal Assembly 


4643 PRINTER SERVICE 


REV, OCT 1982 


11-28 


мр а 


2 


— 


3 


— 


3 


--- 


E. 0x 


2-3 


— 


~ 


-2 


хамт 


3 


— 


— 


-— 


2-3 


з 


е 


Index Tektronix  Serial/Model No. 


No. Part No. ЕН 


- 


ILLUSTRATED PARTS LIST 


11-2 118-1335-00 
-1 118-2358-00 
-2 118-2359-00 


4643 РКІМТЕК 5ЕКУ1СЕ 


= — — 


Міт 
12345 Мате & Description Code Mfr Part Number 
PEDESTAL ASSY 0 ee 261406-019 
CATCHER PAPER: о нн 261411-001 
HARDWARE KIT:PEDISTAL А ДЛ---- 261470-001 
ВЕУ, ОСТ 1982 11-29 


ILLUSTRATED PARTS LIST 


Fig. & 

Index Tektronix  Serial/Model Мо. Mfr 

Мо. PartNo. ЕН Dscont Qty 12345 Name & Description Code 
11-6 ----- ----- - ТОР COVER ASSEMBLY 
-1 118-2414-00 1 110 DOOR: © 7Ттт 
-2 118-1380-00 1 DAMPER,DOOR: Салах. 
-3 ----- ----- 2 FASTENER:SPEED CIP м 
-4 118-1378-00 1 РЇМ,ПАМРЕК: | || 
-5 334-5023-00 1 MARKER IDENT:4643 80009 
-6  118-1377-00 О 7727 
-7 118-2409-00 2 HINGE DOOR:RIGHT AND 1ЕЕТ. 7777 
-8 118-1349-00 2 LATCH,COVER: | 7777 
-9  118-2411-00 1 сов: 
-10 118-1373-00 1 SPRING,CONT РМ 
-11 118-2410-00 1 CLIP,CONT PNL:LOWER тт 
-12 118-2406-00 1 SOUND CONT BATT:RIGHT 2020 я 
-13 118-2405-00 1 SOUND CONT BATT:LEFT 00000000 --- 
-14 118-2404-00 1 SOUND СОТ ВАТТ:РКОМТ. aaa DaT 
-15 118-2412-00 1 SOUND,CONT BATT: в 
-16 118-2399-00 1 SOUND CONT BATT:RIGHT FRONT тм 
-17 118-2408-00 1 BATT:RIGHT ВЕК 
-18 118-2403-00 1 PADDING SOUND;REAR BAFFLE,TOP COVER 77777 
-19 118-2402-00 1 SOUND CONT BATT:FRONT 1ЕЕТ 727 
-20 118-2401-00 1 SOUND CONT BATT:FRONT MIDDLE LEFT | 7777 
-21 118-2400-00 1 SOUND CONT BATT:FRONT LEFT REAR ---- 
-22 ----- ----- 1 PADDING,SOUND:FAN C Y LULU U T 

118-1552-00 1 HARDWARE КІТ:4643 
шонгийн өлені ~ (SEE HARDWARE KIT FIG 11-37) 

-А ----- ----- 1 . SCREW,PNH,STL,M3 X 0.5 X 12MM 
тері, deem 1 . WASHER,LOCK,SPLIT STEEL M3,5.9MM 
-0 ----- ----- 12 . WASHER,FLAT,STL Ма, 9ММ 
-0 ----- ----- 12 . SCREW,PNH,M4 X 8MM 
-E ----- ----- 4 . SCREW,FLAT HEAD:M3 X 16MM 
ER: а сетте & . WASHER,FLAT HEAD,STL M3 X 7MM 
зб Scams & . NUT,HEX:STL M3 X 0.5ММ 

11-30 REV, ОСТ 1982 


Mfr Part Number 


261147-241 
801968-001 
8010050-002 
249507-001 
334-5023-00 
261442-001 
261137-001 
801949-001 
261144-001 
245543-001 
261349-001 
261623-001 
261622-001 
261624-001 
261430-001 
261432-001 
261529-001 
261433-001 
261528-001 
261527-001 
261431-001 
261612-001 
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ILLUSTRATED PARTS LIST 
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VIEW ROTATED 180° 
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ILLUSTRATED PARTS LIST 


Fig. & m | 
Кітопіх Serial/Model Мо. 2% r 
Yon PANE. Eff Dscont | Qty 12345 Name & Description Code Mfr Part Number 
11-5 ----- ----- TRACTOR DRIVE ASSEMBLY 


-1 118-1146-00 
-2 118-1375-00 
-3 118-1308-00 
-4 118-1153-00 
-5 118-1152-00 
-6 118-1376-00 
-7 118-1354-00 
-8 118-1149-00 


= | нею e me во ке кв | 


І 
ж 
I 
4 
1 
i 
1 
І 
і 
i 

- 


- 
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4643 PRINTER SERVICE 


PRINTHEAD ASSY: 

MOUNT,HEAD ASSY: 

BELT TIMING:103 TEETH 

BETL TIMING:SHUTTLE DRIVE 
BRACKET,BEARING:REAR SHUTTLE 
BEARING ASSY:SHUTTLE 
PL,INTERUPTER 

MOTOR ASSY:RIBBON DRIVE 

(B5) 

TRACTOR:LEFT SIDE 


NOTE: FIG 11-5 INDEX 10 SEE NEXT PAGE 


(SEE FIG 11-37) 
. SCREW PNH STL M3 X 22MM 
. SCREW,PAN HEAD,STEEL,M3 X 8ММ 


. 


WASHER,LOCK,EXTERNAL TOOTH,STEEL M3MM 


» NUT,HEX STEEL LARGE PATTERN,M3 X 0.5MM 
. SCREW,PNH STL M3 X 10MM 

. RING RETAINING 

. WASHER,FLAT STL,M14 


. 


CLIP,STL 


. WASHER,FLAT STL M7,14MM МАХ OD 


SCREW PNH STL,M2 X 10MM 


. NUT HEX,STL M2.5MM 

. SCREW,PNH,STL M3 X АММ 

. WASHER, ОСК, SPLIT М3,5.9ММ МАХ Ор 

. SCREW, TAPTITE 

. WASHER ,ADUSTMENT KNOB 

. WASHER,SPRING WAVY 

. SCREW,PNH STL,M4 X 6MM 

. WASHER,LOSCK SPLIT,STL M4,7.3MM MAX OD 
. SCREW,PNH STL,M4 X 10MM 

. WASHER,FRONT BAR 


WASHER,FLAT M7,14MM MAX OD 


. SCREW,CAP,SOCKT HEAD M3 X 12MM 
. SCREW,PNH STL,M3 X 6MM 

. WASHER,FLAT STL М4,9ММ MAX OD 
. SCREW,PNH STL,M4 X 12MM 

. SCREW,PNH STL,M2.5 X 16MM 

. WASHER,FLALT,STL 2.5 

. WASHER, LOCK SPLIT,STL 2.5MM 

. WASHER, FLAT STL M3,7MM МАХ OD 
. SCREW,PNH STL,M3 X 6MM 

. SCREW,PNH STL,M4 X 8MM 

. SCREW,PNH,STL,M4 X 10ММ 
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245601-001 
249531-001 
801862-002 
800299-018 
249684-001 
2495 34-001 
245704-001 
249610-001 


815908-003 


11-33 


ILLUSTRATED PARTS LIST 


Tektronix 
No. Part No. Eff 


Serial/Model No. 


Qty 


Mfr 


12345 Name & Description Code 


Mfr Part Number 


-10 118-1351-00 
-11 118-1310-00 
-12 118-2239-00 


-14 118-2234-00 
-15 118-1461-00 
-16 118-1460-00 
“17 118-1459-00 
-18 118-1458-00 
-19 118-1551-00 
-20 118-1148-00 
-21 118-1448-00 
-22 118-1449-00 
-23 118-1447-00 
-24 118-1551-00 
-25 118-1470-00 
-26 118-1551-00 
-27 118-1445-00 
-28 118-1156-00 
-29 118-2238-00 
-30 118-1443-00 
-31 118-2235-00 
-32 118-1551-00 
-33 118-1442-00 
-34 118-1441-00 
735 118-1450-00 
-36 118-2237-00 
-37 118-1451-00 
-38 118-1452-00 
-39 118-1158-00 
-40 118-1477-00 
-41 118-1478-00 
-42 118-1144-00 
743 118-1286-00 
-44 118-1476-00 
-45 118-1147-00 
-46 118-2232-00 


118-1552-00 


11-34 


к. — —— к or FA кы кек (ш кш — кш эш кыш ку rm — e e — — кш — — — ! —— е кыч кз [| мә кә эл 


TRACTOR DRIVE CONTINUED 
SHAFT,DRIVE: C r r L н 
TRACTOR:RIGHT SIDE 
SPRING,CLUTCH:PAPER FEED 
STRAP,GROUNDING:TRACTOR DRIVE 
PLATE ASSEMBLY:RIGHT 
PLATE,ASSEMBLY:LEFT 
CYLINDER,UNIV: 
YOKE , UNIVERSAL: 

HUB , UNIVERSAL: 
SPRING,KIT:4643 

MOTOR ASSEMBLY:STEPPING PAPER FEED 
(B2) 

PULLEY , DRIVE: 

SPLINE DRIVE: 

COLLER: 

SPRING KIT:4643 

CAM,PLATEN GAF: 

SPRING KIT: 

LEVER CHUTE: PAPER 

IDLE PULLEY ASSY: 

BELT ASSY:TENSION ADJUSTER 
CAP END:FRONT BAR RIGHT 
BUMPER SPRING: SHUTTLE 

SPRING KIT:4643 

CAP END:PAPER TENSION LEFT 
FINGER ASSY: 

PLATEN: 

TAPE , PLATEN : DAMPING 

END CAP:PAPER TENSION LEFT 
BEARING:FRONT BAR 

SWITCH, SENS:BAIL OPEN 

BAR, SUPPORT : FRONT 

BAR, SUPPORT: REAR GUIDE 
SHUTTLE ASSY: 

SLIDE GUIDE:REAR BAR 

END CAP:FRONT BAR LEFT 

DR CONT ASSY:SHUTTLE SERVO MOTOR W/ENCODER 
FRAME ASSY:RIGHT 
PADDING,SOUND:SIDEFRAME RIGHT 
FRAME ASSY:LEFT 
PADDING,SOUND:SIDEFRAME LEFT 
HARDWARE KIT:4643 
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254492-001 
815908-004 
254350-001 
249628-001 
261540-001 
261051-001 
245586-001 
245585-001 
245584-001 
249748-001 
245587-001 


245557-001 
245558-001 
254499-001 
249748-001 
245735-001 
249748-001 
272061-001 
245759-001 
254186-001 
249791-001 
345741-001 
249748-001 
245587-001 
254420-001 
261602-001 
815400-001 
245588-001 
245731-001 
801970-001 
261599-001 
345746-001 
245701-001 
245755-001 
261600-001 
245758-001 
261475-001 
249514-001 
261539-001 
249513-001 
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ILLUSTRATED PARTS LIST 
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ILLUSTRATED PARTS LIST 


Fig. & 
1 Index Tektronix  Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-6 ----- ----- - BASE ASSEMBLY 
-1 118-1473-00 1 CHUTE PAPER: 2 2 eee 245580-001 
-2  343-0775-00 12 CLIP,SPR TNSN:CABLE 76381 3484-1000 
-3  118-1471-00 1 BRACKET MOUNTING: ая 271907-001 
-4  118-1304-00 1 SWITCH ASSY:PAPER ОТ —— 261003-001 
-5  118-1142-00 ] TIME METER ASSY: 0000 тт-т 271896-001 
1 -6 118-1456-00 2 COVER,KEEPER: | нн 801949-002 
| -7 118-1472-00 4 FOOT:NEOPRENE — ee 801656-001 
-8 ----- ----- 1 LABEL:TO AVOID ELECT SHOCK о яя 249848-001 
-9 118-1454-00 1 LEAD ELECT:GROUND CABLE ASSY яя 249505-001 
-10 ----- ----- 1 PADDING,SOUND:PAPER CHUTE ууу ы --- 261437-001 
1 -11 ----- ----- 1 PADDING,SOUND:BASE BAFFLE RIGHT 9 --- 261440-001 
-12 ----- ----- 1 PADDING,SOUND:BASE BAFFLE МО ая 261439-001 
-13 ----- ----- 1 PADDING,SOUND:BASE BAFFLE LEFT ----- 261438-001 
-14 118-2413-00 1 BASE:PAINTED 9 н 261145-241 
4 -15 334-2553-00 1 MARKER,IDENT:MARKED CAUTION 80009 334-2553-00 
4 -16 334-3288-00 1 MARKER,IDENT:MARKED CAUTION 80009 334-3288-00 
-17 334-4715-00 1 MARKER IDENT:SERIAL RS232-C LEVELS 80009 334-4715-00 
-18 334-4905-00 1 MARKER IDENT: 3AT(SLOW)250V 80009 334-4905-00 
Т 334-4906-00 1 MARKER IDENT:1.5AT(SLOW)250V 80009 334-4906-00 
D а - (OPTION Al,A2,A3,A4) 
-19 334-4932-00 1 MARKER IDENT:220/240V 50/60Н2 2A 80009 334-4932-00 
----- ----- - (OPTION А1,А2,А3,А4) 
118-1552-00 1 HARDWARE KIT:4643 
1 ----- ----- - (SEE FIG 11-37) 
21 -А ----- ----- 2 SCREW РМН,М2.5 X 16MM 
-В ----- ----- 2 WASHER,FLAT,STL M3,7MM MAX OD 
-С ----- ----- 2 SCREW,PNH STL,M4 X 8MM 
" ДА -D ----- ----- 2 WASHER,LOCK SPLIT,STL,M4,7.3MM МАХ OD 
ME -Е ----- ----- 4 WASHER,FLAT,STL Ма Х 9ММ МАХ OD 
5 -Е ----- ----- 2 SCREW,TAPPING,PNH 8 X 0.312 MM 
-G ----- ----- 8 SCREW,FLH,CORROSION RESISTANT STL,M3 X 16MM 
-Н ----- ----- 4 МОТ,НЕХ STL МЗ X 0.5MM 
| -I ----- ----- 8 SCREW,TAPPING,COUNTERSUNK,M3.5 X 6 X 8MM 
| -J ----- ----- 2 SCREW,TAPPING,PNH M4 X 7 X 8MM 
| 
1 
1 
а 
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Fig. & 
Index Tektronix Serial/Model No. Mtr 
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-7 118-1321-00 1 CONTROL PANEL ASSEMBLY: ы Ая 261418-016 
-l 118-1475-00 1 . HOUSING:CONTROL PANEL — ая 249784-001 
-2 118-1558-00 1 . KIT,CONTROL PANEL BUTTON: ууу === 249745-001 
-3  118-1474-00 1 . LABEL:CONTROL PANEL wm 249483-001 
-4 118-1549-00 1 . KNOB ASSY KIT: rn 249782-001 
----- ----- - . (SEE FIG 11-32) 
-5  118-1426-00 1 . DOOR ACCESS:CONTROL РАМЕ ---— 245855-001 
-6 118-1140-00 2 . LT EMITTING DIO:STATUS DISPLAY ы ----- 801996-001 
orae iic = . (01,02) 
-7 118-1427-00 2 . SOCKET PIN TERM: > зн 801915-001 
-8 118-1428-00 2 . SPACER SLEEVE н 245854-001 
-9  118-1159-00 3 . SWITCH ROCKER:SPDT nm 801938-001 
таза prece - . (51,82,53) 
-10 118-1288-00 1 . SWITCH ROTARY:16 POSITION ыы — 801953-001 
anaes Eme - . (58) 
-11 118-1429-00 1 . CONNECTOR RCPT ELEC:HEAD ^ w= 801908-001 
eese зання - . (210) 
-12 118-1141-00 l . WIRING HARNESS: _ н 245829-001 
sss Bx - . (SEE FIG 11-24) 
-13 118-1303-00 4 . SWITCH PUSH:SOLID STATE r r r L TL UTU = 801932-002 
ЕЕ - . (S4 THRU 87) 
-14 118-1157-00 1 . СКТ BOARD ASSY:CONTROL PANEL ы ---- 245865-001 
-15 118-1170-00 1 . LAME INCAND:#73 нана 801931-001 
зазна еланы - . (14,17) 
-16 214-0579-00 1 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00 
рас ass - . (TPGl) 
118-1552-00 1 HARDWARE KIT:4643 
sarei pesis - (SEE FIG 11-32) 
-J ----- ----- 1 . SCREW,TAPPING M3.5 Х 6.8ММ 
11-38 REV, OCT 1982 4643 PRINTER SERVICE 
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Figure 11-9. 
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ILLUSTRATED PARTS LIST 


^^ Fig. & 
Index Tektronix Serial/Model Мо. МЕ 
Мо. Рай! Мо. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
| 
11-9 ----- ----- - POWER SUPPLY COMPONENTS 
-]  118-1420-00 2 CAP.,FXD,ELECT:68K UF,30V | = 800092-301 
----- ----- - (с1,с2) 

n -2  118-1145-00 1 CAP.,FXD,ELECT:77UF,l5V |. rem 800092-158 

ээн - (c3) 

-3 118-1419-00 1 CAP.,FXD,ELECT:34F,62,660V д ттттт 801944-003 
НЕК - (сё) 
-4  118-1418-00 2 BRIDGE RECT: | нн 801837-001 

E 00 в - (CR1,CR2) 

і -5  159-0005-00 1 ЕО5Е,САКТЕ10СЕ:3АС,3А,125У,30 SEC,CER 71400 МПАЗ 
159-0160-00 1 FUSE, САВТВІРСЕ:3АС, 1.5 A,250V,18 SEC,UL 71400 MDX 1-1/2 
хээл а - (FI),(OPTION A1,A2,A3,A4) 

| -6 159-0046-00 1 ЕО5Е,САКТЕ1ОСЕ:3АС,8А,250У,МЕО-81,0Ы 71400 АВС 8 

Пе --- —- - (#2) 

-7  118-1417-00 В Е --- 801930-001 
Soar eom - ал) 
-8 118-1416-00 2 POWER RESISTOR ASSY: enn 245890-001 
ре - (R1,R2) 

| -9  118-2398-00 1 COVER AC: н 271960-001 

-10 118-1311-00 1 SWITCH ROCKER:DPST,AC POWER wee 810137-001 
=== == - (31) 

| -11 118-1415-00 l THERMOSTAT ASSY: wenn 245894-001 

ын - (82) 

-12 118-1414-00 1 TRANSFORMER ASSY: n= 249538-001 
pur dA за СТІ) 
-13 118-1413-00 1 BLOCK TERMINAL: ААА 801955-001 
00 LUN лс хана ~ (TB1) 
| -14 118-1412-00 4 BLOCK,TERMINAL: > нн 801955-002 
Boe) peu - (тва) 
А -15 118-1524-00 4 STANDOFF,TRANSFORMER: | | C | —- 2&5808-002 
La / ) -16 118-1523-00 4 SLEEVE TRANSFORMER: | ан 245824-002 
1 | -17 118-2397-00 ME MOL нн 271873-001 
-18 118-1302-00 1 CABLE ASSY POWER:AC MOLDED MALE PLUG 2 2 ----- 801627-001 
-19 161-0017-32 1 CABLE ASSY POWER:EUROPEAN 80126 OBD 
-20 161-0017-33 1 CABLE ASSY POWER:UNITED KINGDOM 80126 OBD 

| -21 161-0017-34 1 CABLE ASSY POWER: AUSTRALIAN 53109 OBD 

| -22 334-3995-00 1 MARKER IDENT:CAUTION 80009 334-3995-00 
-23 161-0017-35 1 CABLE ASSY POWER:NORTH AMERICAN 80126 OBD 
-24 358-0025-00 1 BSHG,STRAIN RLF: 28520 SR-6P-4 

eS нн - (OPTION Al,A2,A3,A4) 

Ї -25 118-1513-00 1 FUSEHOLDER:3AG RIGHT ANGLE и == 801652-001 
-26 200-2264-00 1 CAP.,FUSEHOLDER:3AG FUSES 53629 РЕК 031 1666 

вата ара - (А1,А2,А3,А4) 
а -27 204-0833-00 1 BODY ,FUSEHOLDER:3AG 8 5 X 20MM FUSES 53629 031.1653(MDLFEU) 
| ие -  (А1,А2,А3,А4) 
-28 210-1039-00 1 WASHER,LOCK:INT,0.521 ID X 0.625 INCH OD 24931 OBD 
----- ----- - (A1,A2,A3,A4) 
-29 352-0515-00 1 FUSE HOLDER:34G,15A,250V,CHASSIS MOUNTED 
n -30 118-1293-00 1 БАМ HM S ттт- 245899-001 
l -31 118-1290-00 1 MARKER IDNET:ELECTRICAL SHOCK rc ---- 249858-001 
-32 118-1521-00 1 CLAMP,CAPACITOR: > нн 245003-001 
-33 118-1522-00 1 BOOT,CAP:RUBBER Ы! 0000 1 800670-001 
118-1552-00 1 HARDWARE КІТ:4643 
а ----- ----- - (SEE FIG 11-37) 
t -А ----- ----- 2 . SCREW,PNH STL M4 X 8MM 
-В ----- ----- 13 WASHER,LOCK,EXTERNAL TOOTH,STL SIZE 4 
-С ----- ----- 5  NUT,HEX,LARGE PATTERN,STL M4 X 0.7MM 
| -D_ ----- ----- 1 SCREW,PNH,STL,M4 X 16MM 
П -Е BR 4 SCREW, PNH STL,M4 X 20MM 
-Е | ----- ----- 4 SCREW,PNH STL,M3 X 10MM 
-G ----- ----- 1 SCREW,PNH,STL,M3 X 8MM 
-Н ----- ----- 1 WASHER,FLAT,STL,M3 
1 -I ----- ----- 2 SCREW,PNH,STL,M3 X 4MM 
| -) ----- ----- 2 SCREW,PNH,STL,M3 X 16MM 
a -К ----- ----- 1 WASHER,LOCK,SPLIT,STL,M4,7.3 МАХ OD 
-L ----- ----- 4 SCREW, TAPPING , COUNTERSUNK ,M3.5 X 0.6 X 8MM 
| 
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С. 


Fig. 8 | 
Index Tektronix Serial/Model No. Mfr Ї 
Ко. Рагі Мо. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-10 ----- ----- 1 СКТ BOARD АЗЗУ:ВЕСЛАТОЕ --- 249785-001 | 
----- ----- - (SEE Аб REPL) 
-1 ----- ----- 6 . BUSHING INSULATION 0 800778-003 
-2 334-0154-00 6 . CLIP,ELECTRICAL:FUSE,CKT BD MT,CU ВЕ 80009 334-0154-00 
-3 ----- ----- 1 . HEAT SINK:POWER SUPPLY Л---- 261587-001 
-4 118-1411-00 2 . HEAT SING,XSTR: вая 800588-003 | 
-5  386-0978-00 3 . INSULATOR ,PLATE: TRANSISTOR ,MICA 80009 386-0978-00 L 
шах хийлийн - . (FOR HARDWARE SEE FIG 11-37) 
-6 ----- ----- 6 . МОТ,НЕХ М2.5 
-7 ----- ----- 6 . SCREW,PNH:X-RECESSED STL М2.5 X 14MM 1 
-8 ----- ----- 6 . WASHER,LOCK INTERNAL TOOTH М2.5 ] 
-9 ----- ----- 6 . WASHER,SPLIT LOCK,M3,5.9MM 
-10 ----- ----- 6 . WASHER,FLAT,STL 
L 
T 
|| 
V L 
= 
L 
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ILLUSTRATED PARTS LIST 


Fig. & 
1 Index Tektronix Serial/Model №. Mfr 
: Мо. Рагі Мо. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-11 ----- ----- 1 СКТ BOARD ASSY:WIRE DRIVER 
PY c - (SEE А5 REPL) 
| -1  344-0154-00 14 . CLIP,ELECTRICAL:FUSE,CKT BD MT 80009 344-0154-00 
É -2 ----- ----- l . HEAT SINK em 261422-001 
-3 ----- ----- 28 . INSULATOR,RECTANGULAR MICA ТО-220  ----- 801860-001 
-4 ----- ----- 3 . INSULATOR TO-3. 0 ---- 801881-001 
Ë ----- ----- - . (FOR HARDWARE ЗЕЕ FIG 11-37) 
| -5 ----- ----- 1 . NUT,HEX M3 X 0.5 LARGE PATTERN 
-6 ----- ----- 28 . NUT,HEX M2.5 
-7 ----- ----- 1 . SCREW,PNH X-RECESSED STL,M3 X 8MM 
-8 ----- ----- 31 . SCREW,PNH X-RECESSED STL М2.5 X 10MM 
n -9 ----- ----- 29 . WASHER INSULATOR SHOULDER 
: -10 ----- ---- 3 . WASHER FLAT STEEL 
-11 ----- ----- 32 . WASHER,LOCK INTERNAL,M2.5,5.9MM 
-12 ----- ----- 1 WASHER SPLIT LOCK,M3 Х 5.9ММ 
! -13 ----- ----- 1 WASHER,FLAT STL,M3.7MM 
1 -14 ----- ----- 28 WASHER,LOCK EXT M3 
"т 
Ld 
| 
| 
| 
| 
| 
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Fig. & 
Index Tektronix  Serial/Model No. Mfr 
Мо. Part Мо. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
11-12 ----- ----- 1 СКТ BOARD ASSY:MOTOR DRIVE 
----- ----- - (SEE A4 REPL) 
-1  344-0154-00 8 . CLIP,ELECTRICAL:FUSE,CKT BD MT 80009 344-0154-00 
-2  118-1528-00 1 . HEAT SINK,PAPER MOTION tt 245885-001 
-3 118-1411-00 2 . BEAT SIK ттттт 800588-003 
-4 ——-- ----- 2 . INSULATOR HEAT SINK 1 ---- 815902-001 
-5 | ----- ----- 4 . INSULATOR SEMICONDUCTOR и | | Te 815902-003 
eo алани НЕ 4  . INSULATOR ,MICA 
Е - . (FOR HARDWARE SEE FIG 11-37) 
із ша Бали 4 . NUT,HEX МЗ X 0.5 
E MEC пне. 4 . NUT,HEX M2.5 
"e 6 . SCREW,PNH,X-RECESSED STL M2.5 X 6MM 
-10 ----- ----- 1 . SCREW,PNH,X-RECESSED М2.5 Х 8ММ 
Еу жеше Fuss 1 . SCREW,PNH X-RECESSED STL M3 X 14 MM 
Бэлэн 3 . WASHER LOCK INTERNAL М2.5 
ТЗ шиши За 8 . WASHER SPLIT LOCK M3,5.9MM 
адь esse юань 4 . WASHER LOCK,EXTERNAL МЗ 
215 ----- ----- 4 . WASHER FLAT STL,M3,7MM МАХ OD 
-16 ----- ----- 5 . WASHER SHOULDER: INSULATING 
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Fig. & 


Index Tektronix  Serial/Model Мо. 


No. Part No. Eff 


Dscont 


=] 136-0649-00 
-2 136-0751-00 
-3 136-0757-00 
-4  136-0260-02 
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ILLUSTRATED PARTS LIST 


Mfr 
Qty 12345 Name & Description Code Mfr Part Number 
1 СКТ BOARD ASSY:PROCESSOR 
- (SEE A3 REPL) 
l . SKT,PL-IN ELEK:3 CONTACT ууу 801864-003 
5 . SKT,PL-IN ELEK:MICROCKT,24 PIN 09922 DILB24P108 
1 . SKT,PL-IN ELEK:MICROCKT,40 PIN 09922 DILB40P-108 
l . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008 
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(SEE A2-1 REPL) 
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Fig. 8 
Index Tektronix  Serial/Model Мо. 
No. Part No. Eff Dscont 


=) 136-0751-00 
=2 136-0623-00 
-3 136-0755-00 
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Qty 12345 


1 
2 
1 
2 
1 
1 
1 


Мате % Description 


СКТ BOARD ASSY:SERIAL INTERFACE 
(SEE A2 REPL) 

SKT,PL-IN ELEK:MICROCKT,24 PIN 
SOCKET ,PLUG-IN:40 DIP,LOW PROFILE 
SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 
(FOR HARDWARE SEE FIG 11-37) 

. МТ, НЕХ ‚МЗ X 0.5 

. SCREW,PNH STL M3 Х 8ММ 

. WASHER,SPLIT LOCK,M3,5.9MM 
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Mfr 
Code Mfr Part Number 


09922 DILB24P108 
73803 Сс59002-40 
09922  DILB28P-108 
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Fig. & 
Index Tektronix  Serial/Model No. 
No. Part No. Eff Dscont 
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Mfr 


Qty 12345 Name & Description Code Mfr Part Number 


1 
2 
2 
2 
3 


CKT BOARD ASSY:MOTHER 
(SEE A7 REPL) 

(FOR HARDWARE SEE FIG 11-37) 

. NUT,HEX М2.5 

. SCREW,PNH,X-RECESSED STL M2.5 X 10MM 
. WASHER FLAT,STL M3,7MM 

. WASHER,SPLIT LOCK:M3,5.9MM 
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Fig. & 
Index Tektronix  Serial/Model No. Mfr 
No. Part No. ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 
FIG 11-19 
=1 118-1307-00 1 CABLE:AMP TO 25 PIN RS23 ADAPTER | ----- 261546-001 
-2  118-1306-00 1 CABLE:AMP TO WINCHESTER ADAPTER |  ----- 249461-001 
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ILLUSTRATED PARTS LIST У 
Fig. & 9 
Index Tektronix Serial/Model Мо. Mfr 1 
Мо. Рап Мо. | ЕН Dscont Qty 12345 Name & Description Code Mfr Part Number 

FIG 11-21 

-1 118-1154-00 1 WIRING HARNESS:HEAD FLEX у 777 245830-001 

-2 343-0775-00 1 CLIP,SPR TNSN: 76381 3484-1000 

-3 ----- ----- 1 CABLE CLAMP: Я 810091-001 
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Figure 11-22. 
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FIG 11-22 
zl 118-1382-00 
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Qty 12345 Name & Description 


1 CABLE HARNESS,SENSOR: 
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Mfr 
Code 


Mfr Part Number 


245832-001 
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Qty 12345 Name & Description 


Fig. & 

Index Tektronix  Serial/Model No. 
No. Part No. Eff Dscont 
FIG 11-23 


-1 118-1471-00 
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Code Mfr Part Number 
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Index Tektronix Serial/Model No. 


No. Part No. Eff 


FIG 11-24 
=] 118-1141-00 
-2  343-0775-00 
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Mfr 
Code Mfr Part Number 
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П ILLUSTRATED PARTS LIST 
Fig. & 
Index Tektronix  Serial/Model No. Mfr 
No. Part Мо. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
FIG 11-26 
П -1  118-1383-00 1 CABLE HARNESS,AC: 00 тттт 249826-001 
П 4643 PRINTER SERVICE REV, OCT 1982 11-69 


ILLUSTRATED PARTS LIST B 
Fig. & Ы 
Index Tektronix Serial/Model No. Mfr | 
Мо. PartNo. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 

FIG 11-27 

-l 118-1527-00 1 WIRING HARNESS,POWER тт 245896-001 | 
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Mfr 
Code 


Mfr Part Number 


Fig. & 

Index Tektronix  Serial/Model Мо. 

No. PartNo. Eff Dscont Qty 12345 Name & Description 
FIG 11-30 
-1 118-1155-00 1 WIRING HARNESS,SERVO POWER 
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Fig. & 
Index Tektronix  Serial/Model Мо. 
No. Part No. Eff Dscont 


Qty 12345 


Name & Description 


Mfr 


Code Mfr Part Number 


11-31 118-1558-00 


118-1170-00 


11-76 


N — — — — 


KIT,CONTROL PANEL BUTTON: 
. KEY,ON LINE 

. KEY,ALARM/CLEAN 

. KEY,PAPER STEP 

. KEY,TOP OF FORM 

. LAMP, INCAND: #73 
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249745-001 
249135-001 
249135-002 
249135-004 
249135-005 
801931-001 
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Fig. & 
Index Tektronix 
No. Part No. Eff 


ши за 


Serial/Model No. 


Dscont 


ILLUSTRATED PARTS LIST 


11-32 118-1549-00 
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aw» Жеке» MD | 
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Mfr 
Qy 12345 Name & Description Code Mfr Part Number 
1 KNOB ASSY KIT: ы Ta 261288-001 
1 . KNOB,FORM LENGTH > | я 245536-001 
1 . LABEL,FORM LENGTH 202 --- 249482-001 
REV, OCT 1982 11-77 


ILLUSTRATED PARTS LIST 


Fig. & 
Index Tektronix 
No. Part No. 


Serial/Model No. 


11-36 118-1551-00 


-8 118-2235-00 


11-78 


Mfr | 
Qty 12345 Name & Description Code Mfr Part Number 
1 SPRING KIT:4643 | я 249748-001 | 
1 . SPRING,PAPER TENSION — wm 245573-001 
1 . SPRING,BELT TENSION 11 ---- 245744-001 
1 . SPRING,PAPER CHUTE ee 245733-001 | 
1 . SPRING,ASSEMBLY,DETENTED 0 ---- 245737-001 
1 . SPRING SHOULDER яя 245734-001 
l . SPRING,HUB я 245595-001 
1 . SPRING,PAPER FEED CLUTCH wre 254350-001 
2 . SPRING,SHUTTLE BUMPER 8 ттттт 245741-001 | 


С 
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Fig. 8 
Index Tektronix  Serial/Model Мо. 
No. Part No. Eff Dscont Qty 12345 Name & Description 
1 11-37 118-1552-00 1 HARDWARE КІТ:4643 
За ea 4 WASHER,FRONT ВАВ 
29: а не 4  WASHER,ADJ KNOB 
24 ав аад 4 SCREW,PNH RECESS,STL М2 X 10MM 
OE. простено 4 SCREW,PNH RECESS,STL МЗ X 4MM 
| LU. ыа 4 SCREW,PNH RECESS,STL МЗ X 6MM 
267 мазм нісі 4  SCREW,PNH RECESS,STL M3 X 8MM 
мане ара Басава 4 SCREW,PNH RECESS,STL МЗ X 10MM 
5. isl. 4  SCREW,PNH RECESS,STL МЗ X 16MM 
П 29. „оперение 4  SCREW,PNH RECESS,STL МЗ X 22MM 
: -10 ----- ----- 4 SCREW,PNH RECESS,STL МЗ X 22MM 
аур Шашы ады 4 SCREW,PNH RECESS,STL МА X 8MM 
2023 sates pa е 4 SCREW,PNH RECESS,STL МА X 10MM 
Булчин Beek 4 SCREW,PNH RECESS,STL МА X 12MM 
| -14 ----- ----- 4  SCREW,PNH RECESS,STL МА X 16MM 
2156. Въ цара 4 SCREW,PNH RECESS,STL M4 X 20MM 
316: сасыса ава 4 SCREW,PNH RECESS,STL М2.5 X 4MM 
-17 ----- ----- & SCREW,PNH RECESS,STL M2.5 X 6MM 
n -18 ----- ----- 4  SCREW,PNH RECESS,STL M2.5 X 8ММ 
219. пати ти 4 SCREW,PNH RECESS,STL M2.5 X 10MM 
0; шаша l Sus 4  SCREW,PNH RECESS,STL М2.5 X 12MM 
201 анна Geeks 4 SCREW,PNH RECESS,STL M2.5 X 14MM 
-22 ----- ----- 4 SCREW,PNH RECESS,STL М2.5 X 16MM 
£44. сазы ұтыла 4 SCREW,FLAT HD,CRST,M2 X 8MM 
-24 ----- ----- 4 SCREW,FLAT HD,CRST,M3 X 16MM 
295) рванай 4 SCREW,FLAT HD,CRST,M4 X 6MM 
М -26 ----- ----- 4 NUT,HEX,STL,M2 
|| A^ 22] «єхөэлөвжө 4  NUT,HEX,STL,LARGE PATTERN,M3 X 0.5 
bd -28 ----- ----- 4 NUT,HEX,STL,LARGE PATTERN,M4 X 0.7 
190 кызгы езше 4 NUT,HEX,STL,M2.5 
L3g- панели 4 WASHER,FLAT,STL М3,7ММ MAX OD 
дај Sons. аса 4 WASHER,FLT,STL,M4,9MM МАХ OD 
339 аат 4 WASHER,FLAT,STL М6,13.0ММ МАХ OD 
233» ае 4 WASHER,FLAT,STL,M8 
зад. саита 4 WASHER,FLAT,STL M14 
238. от 4 WASHER,FLAT,STL М2.5 
1 -36 ----- ----- 4 WASHER,LOCK,EXT TOOTH STL МЗ 
| -37 ----- ----- 4 WASHER,LOCK,EXT TOOTH,STL SIZE 4 
538 ----- ----- 4  WASHER,LOCK,INTERNAL TOOTH,STL M3 
-39 ----- ----- 4  WASHER,LOCK,EXTERNAL TOOTH,STL SIZE 4 
480: асац 4 WASHER,LOCK,STL М2.5 
| -41 ----- ----- 4 WASHER,SPLIT,LK,STL 5.9ММ МАХ OD 
р йде Мона 4 WASHER ,SPLIT,LOCK,STL,M4,7.3 MAX OD 
-43 ----- ----- 4 SCREW,CAP,SKT HD,M3 Х 12MM 
адд равы 4 SCREW,SET,STL,MAX 6 
ab eiii Soe. 4 SCREW,HEX HD,CAP,STL,M3 X 6MM 
| eem 4  SCREW,HEX HD,CAP,STL,M3 X 25MM 
адукава ба 4  SCREW,BUTTON HD,STL,M6 X 16MM 
-48 ----- ----- 4 SCREW, ТАРТІТЕ 
-49 ----- ----- 4 E CLIP 
П 350 гаса 4 WASHER,FLAT,M7,14MM МАХ OD 
і -51 ----- ----- 4 SCREW,TAPPING,COUNTERSUNK,M3.5 X 8ММ 
259; e «наши 4 SCREW,TAPPING,COUNTERSUNK,8 X 0.312 IN 
-53 ----- ----- 4  SCREW,TAPPING,COUNTERSUNK,8 X 0.375 IN 
-54 ----- зазна 4 WASHER,SPRING WAVY 
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Code Mfr Part Number 
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249747-001 
245712-001 
245763-001 
801500-210 
801500-304 
801500-306 
801500-308 
801500-310 
801500-316 
801500-322 
801500-406 
801500-408 
801500-410 
801500-412 
801500-416 
801500-420 
801500-904 
801500-906 
801500-908 
801500-910 
801500-912 
801500-914 
801500-916 
801501-208 
801501-316 
801501-408 
801502-002 
801502-003 
801502-004 
801502-025 
801503-003 
801503-004 
801503-006 
801503-008 
801503-014 
801503-025 
801504-003 
801504-004 
801504-103 
801504-104 
801504-126 
801504-003 
801505-004 
801507-312 
801509-406 
801513-308 
801513-325 
801519-616 
801858-001 
801950-001 
801951-004 
801954-001 
801954-002 
801954-003 
810008-001 
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ILLUSTRATED PARTS LIST 


070-3871-00 


118-1335-00 
118-2358-00 
118-2359-00 
118-1308-00 


070-3870-01 


11-80 


= | = == нэ 


STANDARD ACCESSORIES 


MANUAL TECH: OPERATORS 


OPTIONAL ACCESSORIES 


PEDESTAL ASSY: 

. CATCHER PAPER: 

. HARDWARE KIT:PEDESTAL 
BELT,TIMING:103 TEETH 
(TEST FIXTURE) 

MANUAL TECH: SERVICE 
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80009 070-3871-00 


сарая 261406-019 
===== 261411-001 
ранка 261470-001 
----- 801862-002 


80009 070-3870-01 
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OPTIONS 


PARALLEL INTERFACE 
SPECIFIED BAUD 

RENTAL INDENT TAG 

EUROPEAN POWER OPTION 
UNITED KINGDOM POWER OPTION 
AUSTRALIAN POWER OPTION 
NORTH AMERICAN POWER OPTION 
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SWITCH SETTINGS 


2-4 


PROCEDURE 


— 


Turn the Printer power off, and unplug the line соға. 


Open the top cover (see Section 5 of the Service 
manual). 


2-4 
го 


3. Remove the Serial Interface circuit board. This board 
is one of several boards inserted vertically into dual 
sockets on the Mother board near the right-rear (when 
facing front of instrument) corner of the instrument. 


Set the three groups of switches (shown in Figure A-1) 
for for your system requirements. The switch settings 
are explained below. 


cde СІ 222 
= 


SWITCH EXPLANATION 


2 


51-1 This switch establishes the number of stop bits. When 
ON, there is one stop bit. When OFF, there are two 
stop bits. 


2-4 


== 


51-2 Pulsed busy enable/disable is an optional feature 
which controls DATA TERMINAL READY(DTR), pin 20, of 
the RS232 connector. 


When ON, DTR will be held true whenever the printer 
is ready to receive data, and held false whenever the 
printer is not ready for data. 


The conditions "true" and "false" are determined as a 
n mark or space according to the switch position of S1- 
3. 


When OFF, DTR functions indentically to the ON posi- 
tion with one exception - DTR will have a brief pulse 


in the false direction upon receipt of each control 
code (L/F, C/R, etc.). 
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SWITCH SETTINGS 


51-3 


51-4 


52-1 


52-2 


52-3 


52-4 


53-1 


А-2 


ON establishes the printer's DTR true to be а mark, 
or low voltage, and DTR false to be a space, or high 
voltage. 


This switch can be ON or OFF, since it has no effect 
on a 4643 printer. It is used in conjunction with a 

current loop interface that is not available in the 

4643, 


RECEIVED LINE SIGNAL DETECTOR enable/disable is an 
input signal to the printer. When active, it indi- 
cates that the data communication is receiving а 
signal from the signal source (printer) which meets 
its suitability criteria. The enable/disable condi- 
tion of this switch controls the printer's response 
to this user-generated signal. This switch should be 
left ON (RLSD disabled) for most applications. 


This switch must be in the ON position for the 4643 
to select RS-232 communications. When OFF, current 
loop communications is selected, which is not 
available for the 4643 printer. 


DATA SET READY (DSR) enable/disable should be set the 


ON position, which disables DSR detection. This is 
because Tektronix terminals and computers do not 
usually use DSR for printer communications. 


This switch enables or disables DC1/DC3 (XON/XOFF) 
flagging. ON enables DC1/DC3 flagging. OFF disables 
DC1/DC3 flagging. 


Switches 53-1 through S3-4 determine the serial in- 
terface baud rate. The standard 4643 is preset to 
2400 baud. A different baud rate can be specified by 


the user if Option 61 is present. The following chart 
specifies switch settings for the various baud rates. 
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SWITCH 


MOTHER 
SWITCH 


514-1 


514-2 
514-3 


914-4 


514-5 


514-6 


514-7 


SWITCH SETTINGS 


Table A-1 


BAUD RATE SWITCH SETTINGS 


та РА аа Шы іы 
[кы шш еј 
КЕССЕ 
енг [err [oer [or | [er] 
iG ae ae 


BOARD SWITCHES 


EXPLANATION 


(Spare) 
(Spare) 


ON disables the printer's ability to print expanded 
print characters. OFF enables the printer's ability 
to print expanded print characters upon reception of 
the proper command character, octal code 016. 


ON enables the printer's ability to print in con- 
densed mode (16.7 CPI) upon reception of the octal 
code 022 character. OFF disables the printer's abili- 
ty to print in condensed mode. The operator selection 
of condensed mode via the control panel overrides 
this switch setting. 


ON enables the DAVFU option. OFF disables the DAVFU 
opton. The DAVFU option is not available in Tektronix 
printers, so the switch should remain OFF. 


ON allows custom proms to be logically enabled for 
code conversion. OFF disables code conversion. Custom 
proms for code conversion are not used in Tektronix 
printers, so the switch should remain OFF. 

ON enables the TCVFU option. OFF disables the option. 
The TCVFU option is not available in Tektronix 
printers, so the switch should remain OFF. 
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514-8 


515-1 


515-2 


515-3 


515-4 


515-5 


515-6 


515-7 


515-8 


(Spare) 


The Perforation (Perf.) Skip 1 switch and the Perf. 
Skip 2 switch (815-7) are interactive. See Table А-2. 


ON selects a fixed form length of 12 inches, if no 
VFU is installed. OFF selects a fixed form length of 
11 inches if no VFU is installed. 


NOTE 


Since Tektronix 4643 printers in- 
clude a switch-selectable Verti- 
eal Format Unit (ҮЕ), 815-2 has 
no effect on printer operation. 


ON selects a character format of seven data bits, 
excluding parity, stop, and start bits. See Table A- 
3. OFF selects a character format of eight data bits, 
excluding parity, stop, and start bits. See Table A- 
3 


515-4, in conjunction with S15-6, selects parity as 
odd, even, don't eare, or none. 515-4 ON establishes 
parity enable. If 515-6 is ON, parity is ODD, and if 
515-6 is OFF, parity is EVEN. Switch 515-4 OFF 
establishes parity disable, so if 515-6 is ON, parity 
is DON'T CARE, and if 515-6 is OFF, parity is NONE. 
See Table A-3. 


ON activates automatic line feed. This generates an 
automatic line feed after a carriage return. OFF 
disables automatic line feed. The line feed command 
must be part of the user's program, or automatically 
generated by the host device. 


Switch 515-6, in conjunction with 515-4, selects 
parity as odd, even, don't саге, or none. See Table 
А-3. Don't care parity means that a parity bit must 
be provided by the host, but the logic level of the 
bit is of no importance to the printer. 


Perforation Skip 2 and Perf. Skip ! (315-1) are 
interactive. See Table A-2. 


(Spare) 
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Table A-2 


PERFORATION SKIP SWITCHES 


Lines 
Skipped 


NOTE: Interface S1-1 ON for one stop bit, OFF for two stop 
bits. 


Table A-3 
4643 SELECTIONS, DATA FORMAT 


515-5 — 4 | 515-6 Parity Stop 
сла са пан син ги 2 
“ЭГЭЛ АВИ 


22321223 223 
о | о 
zd 
uw 
w 


22 
2 
= 


ON | OFF ON = DON'T CARE [1 or 2 
ON | OFF | OFF NONE or 2 


OFF | ON | ON 1 ODD 1 or 2 


OFF ON | OFF 1 — EVEN 1 юг 2 
8 


— 3 


OFF OFF | ON 1 | DON'T CARE |1 or 2 


OFF OFF OFF 1 


223 


NONE 1 or 2 
NOTE 


The international character set prints 
when 8 data bits has been selected, when 
bit 8 is 1, and when the parity of 
incoming data matches the 4643 parity 
setting. The international character set 
cannot be printed when 7 data bits has 
been selected, because the eighth bit 
enables the international character set. 


= СЭ 


Pub MAS 22-3 
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4643 SWITCH SETTINGS BY PRODUCT GROUP L 


The following tables are divided into the major Tektronix 

Product Groups, which are further divided into two main 

groups of switches, namely, RS-232 interface switches and || 
the Mother Board switches. Each switch is described аз it 

relates to the recommended switch position. The switch 


positions use the following keys: | 
ON = Switch in the ON position 
OFF = Switch in the OFF position | 
... = Switch in the ОМ or OFF position LI 
(A) - Switch position may vary depending on the applica- 
tion requirements. Check the detailed switch 
deseriptions for further information. L 
L 
U 
за 
PAS 
4 
у 
у 
L 
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| SWITCH SETTINGS 
П 
ДА 
П 4050 5ЕКІЕ5 
RS-232 Interface Board 
| Table A-4 
| RS-232 INTERFACE BOARD SWITCHES 
Switch Description 
1 51-1 |oN |опе stop bit 
51-2 | ок [нога DTR flagging 
П 51-3 | OFF DTR trus mp Space 
n 51-4 ЕСІН No effect 
Ë S2-1 т == RSLD disabled 
1 52-2 85-232 enabled 
тх 52-3 DSR detection disabled 
al 52-Ц DC1/DC3 flag disabled 
П 53-1 2400 baud 
| 53-2 2400 baud 
| 53-3 2400 baud 
53-4 | OFF (А) 2400 Баца 
П 
П 
П 
П 
П 
rN 
| 
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Mother Board 


A-8 


Table A-5 
MOTHER BOARD SWITCHES 


Switch Position | Description 


514-1 Мо effect 

514-2 No effect 

514-3 Expanded print selectable 
514-4 Condensed print selectable 
514-5 DAVFU disabled 

514-6 Code Conversion ЕЕЕ 
514-7 ОЕЕ | TCVFU disabled | 
514-8 |... о (Мо effect 

515-1 Perf. Skip 1 

515-2 КҮРІШ No effect 

515-3 ON | Seven data bits 

$15-4 | OFF (A) | Don't care parity (515-6) 
515-5 ОМ (А) | Auto line feed enabled 
515-6 Don't care parity (515-4) 
54541 OFF (A) | Perf. Skip 2 

515-8 exa No effect 
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П SWITCH SETTINGS 
П 
1 а 4020 SERIES TERMINALS 
RS-232 Interface Board 
П 
| Table A-6 
П RS-232 INTERFACE BOARD SWITCHES 
n Switch Description 
| 51-1 One stop bit 
П Stee Pulsed DTR flagging 
51-3 ОЕЕ DTR true із a space 
52-1 RLSD disabled 
П 52-2 RS-232 enabled 
П ^^ 52-3 | ON DSR detection disabled 
| 52-14 DC1/DC3 flag enabled 
П 53-1 Baud rate 
53-2 Baud rate 
| 53-3 Baud rate 
1 53-4 (А) Ваца гасе 
| 
| 
П 
П 
АҒ? 
1 | 
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Mother Board 


Switch 
514-1 
514-2 
514-3 
514-4 
514-5 
514-6 
514-7 
514-8 


515-1 


Table А-7 
MOTHER BOARD SWITCHES 


Position | Description 


| No effect 
хоё | No effect 
Expanded print selectable 
ON | Condensed print selectable 
OFF DAVFU disabled 
OFF Code conversion disabled 
OFF | TCVFU disabled 
| Мо effect 


OFF (A) !РегҒ. Skip 1 


515-2 ы ы) No effect 
515-3 ON | Seven data bits 
а нан ye ee 


515-4 


ОЕЕ (А) | Don't care parity (515-6) 


| Auto line feed disabled 


Don't care parity (515-4) 


OFF (A) 


| Perf. Skip 2 


$15-8 PERE | No effect 
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4110 5ЕВІЕ5 


RS-232 Interface Board 


Table A-8 
RS-232 INTERFACE BOARD SWITCHES 


Switch Position | Description 


— яла ла а 


51-1 One stop bit 


Normal DTR flagging 


о Іо 
= | = 


S1-3 OFF DTR true is a space 
No effect 
RLSD disabled 


К5-232 enabled 


mao Шақа» жекен оли 
L га 

ЕЕЕ 

о о 


DSR detection disabled 
ON (A) DC1/DC3 flag enabled 
53-1 OFF (A) 9600 baud 


OFF (A) 9600 baud 


са са 
Ca 
(л) 
го 


53-3 ОЕЕ (А) 9600 baud 
ОЕЕ (А) 9600 baud 


[#2] 
го 
1 
цэг 1 
о 
= = = 


о 
UJ 
= 


а 2222 
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SWITCH SETTINGS 


Mother Board 


Switch 


sii 
514-2 
514-3 
514-4 
514-5 
514-6 
514-7 
514-8 
515-1 
515-2 
515-3 
515-4 
5 15-5 
515-6 
5 15-7 
515-8 


Table А-9 
MOTHER BOARD SWITCHES 
Position | Description 
No effect 
No effect 


Expanded print selectable 


о 
н 
т] 


Condensed print selectable 


о 
т} 
т] 


DAVFU disabled 
OFF Code conversion disabled 


F 


Hj 


TCVFU disabled 

No effect 

OFF (A) Perf. Skip 1 

No effect 

OFF (A) Eight data bits 

OFF (A) No parity (515-6) 

ON (A) Auto line feed enabled 
OFF (А) No parity (515-4) 

OFF (А) Perf. skip 2 


No effect 


ADD, OCT 1982 H643 PRINTER SERVICE 


C 


Е. cr E d. Ro cub. X E. EIL 


C 


r 


Ce C E= "Ee Е. 


SWITCH SETTINGS 


Parameter settings on the 4110 Series to match the above 
settings are: 


PASSIGN PO: 4643 
PBAUD PO: 9600 
PBITS PO: 1 8 
PPARITY PO: NONE 


1 PFLAG РО: DTR 
| PEOF РО: 1" 
PEOL PO: ' ! 
П MDP (8500 SERIES) SYSTEM 
П RS-232 Interface 
Table A-10 
1 RS-232 INTERFACE 


1 Switch Position | Desoription 


51-1 o І Опе stop bit 
n ^N 8422 Normal DTR flagging 
Ж | 


S1-3 | OFF | DTR true is a space 
1 81-4 b gus | No effect 

S2-1 | ON | RLSD disabled 
П 52-2 | ON | R8-232 enabled 

52-3 | ON | DSR detection disabled 
й 52-4 | ON | DC1/DC3 flag enabled 
П 53-1 OFF (А) 2400 baud 

53-2 OFF (А) | 2400 baud 
П 53-3 ОМ (А) 2400 baud 
n $3-4 OFF (A) | 2400 baud 
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Mother Board 
Table А-11 
MOTHER BOARD SWITCHES 


Switch Description 


C 
г т с оғы 


МОТЕ: 


514-1 ИШЕ Мо effect 

514-2 PON No effect 

514-3 | OFF | Expanded print selectable 
S14-4 | ON | condensed print selectable 
514-5 | OFF | DAVFU disabled 

814-6 | OFF | Code conversion disabled 
514-7 | OFF | TCVFU disabled 

814-8 m | No effect 

818-1 [OFF (A) |Perf. Sip | о 
515-2 | xus | No effect 

S15-3 | ОЕЕ | Eight data bits 

815-4 [ОРЕ | No parity (315-6) 

315-5 | OFF | Auto line feed disabled 
$15-6 | OFF | | | No parity (515-4) 

515-7 | OFF (A) | Perf. Skip 2 

815-8 | | Мо effect 


Set switch to ON for 8560 File Paginator. 
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